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Appendices to Chapter 4

Evidence tables
Exclusim after examination of fu

Il tex (initial search) Risk factors for P@KI

Author and year

Reasons to exclude

Abe, 2011

Does not meeselection criteria

Abujudeh, 2008

Examines risk of PAKI in patients who underwent 2 GTans within 24 hours
not applicable for overall recommendations

Acosta, 2010

Does not meet selection criteria

Agrawal, 2009

Does not meet selection criteria

AguiarSuato, 2010

Does not meet selection criteria

Ahuja, 2010

Does not meet selection criteria

Akgullu, 2015

Does not meet selection criteria

Akrawinthawong, 2015

Does not meet selection criteria

Alharazy, 2013

Does not meet selection criteria

BachorzewskaGajewska, 2006

Does not meet selection criteria

Balemans, 2012

Does not meet selection criteria

Band, 2007

Does not meet selection criteria

Barbieri, 2014

Does not meet selection criteria

Becker, 2006

Does not meet selection criteria

Canyigit, 2013

Does not meet selection criteria

Caruso, 2011

Does not meet selection criteria

Cely, 2012

Does not meet selection criteria

Chang, 2013

Studies gene polymorphisms and their relation toe/ARQC risk; not applicable i
common Dutch clinicgiractice.

Chavakula, 2013

Does not meet selection criteria

Chen, 2014 Does not meet selection criteria
Cho, 2011 Does not meet selection criteria
Chong, 2009 Does not meet selection criteria

Chong, 2010_1

Does not meet selection criteria

Chong2010_2

Does not meet selection criteria

Chong, 2012 Does not meet selection criteria
Cheruvu, 2007 Does not meet selection criteria
Crit, 2006 Does not meet selection criteria
Clark, 2011 Does not meet selection criteria
Clec'h, 2013 Does not meet sektion criteria

Colling, 2014 Does not meet selection criteria
Conen, 2006 Does not meet selection criteria

Cowburn, 2005

Does not meet selection criteria

Dangas, 2005

Does not meet selection criteria

Davidson, 2008

Does not meet selection criteria

Ding, 2013 Does not meet selection criteria
Diogo, 2010 Does not meet selection criteria
Diogo, 2014 Does not meet selection criteria

Dittrich, 2006

Does not meet selection criteria

Dittrich, 2007

Does not meet selection criteria

Durukan, 2012

Doesnot meet selection criteria

Elias, 2005

Does not meet selection criteria

Erdogan, 2003

Does not meet selection criteria

Erselcan, 2012

Does not meet selection criteria

Friedewald, 2013

Does not meet selection criteria

From, 2008 Does not meeselection criteria

Fu, 2013 Does not meet selection criteria
Gao, 2011 Does not meet selection criteria
Gao, 2014 Does not meet selection criteria
Garcia, 2014 Does not meet selection criteria

GarciaRuiz, 2003

Does not show multivariate model thptedicts risk factors of REKI

Goldenberg, 2005

Does not meet selection criteria




Golshahi, 2014

Does not meet selection criteria

Goo, 2014 Does not meet selection criteria
Guevara, 2004 Does not meet selection criteria
Gurm, 2011 Does not meeselection criteria

Grum, 2013 Does not meet selection criteria

Hassen, 2014

Does not meet selection criteria

Haveman, 2006

Does not meet selection criteria

Hayakawa, 2014

Patient population: patients with hepatocellular carcinoma undergoing tran
arterial chemoeembolization. Article too specific to draw overall conclusions
over intraarterial contrast administration and risk of K.

Hernandez, 2009

Already included in systematic revid@ondiZoccai, 2014

Hipp, 2008 Does not meet selection criteria
Holscher, 2008 Does not meet selection criteria
Hoste, 2011 Does not meet selection criteria
Huang, 2013 Does not meet selection criteria
Huggins, 2014 Does not meet selection criteria
Ivanes, 2014 Does not meet selection criteria
Jaipaul, 2010 Doesnot meet selection criteria
Jarai, 2012 Does not meet selection criteria
Ji, 2015 Does not meet selection criteria
Jochheim, 2014 Does not meet selection criteria
Jo, 2015 Does not meet selection criteria
Kato, 2008 Does not meet selection criteria
Kian, 2006 Does not meet selection criteria
Kim, 2011 Does not meet selection criteria
Kim, 2012 Does not meet selection criteria
Kim, 2015 Does not meet selection criteria
Kiski, 2009 Does not meet selection criteria
Kiski, 2010 Does not meeselection criteria
Koo, 2013 Does not meet selection criteria
Kougias, 2014 Does not meet selection criteria
Kuhn, 2008 Does not meet selection criteria
Kwasa, 2014 Does not meet selection criteria
Lameire, 2006 Does not meet selection criteria
Laskey,2009 Does not meet selection criteria
Lee, 2014 Does not meet selection criteria
Lencioni, 2010 Does not meet selection criteria
Leung, 2014 Model predicts use of cardiac medication after development ARG but
does not predict risk of REKI

Li, 2013 Does not meet selection criteria
Li, 2014 Does not meet selection criteria

Liebetrau, 2014

Does not meet selection criteria

Limbruno, 2014

Does not meet selection criteria

Lin, 2014 Does not meet selection criteria
Liu, 2012_1 Does not meeselection criteria

Liu, 2012_2 Does not meet selection criteria
Liu, 2013 Does not meet selection criteria
Liu, 2014 Does not meet selection criteria
Lodhia, 2009 Does not meet selection criteria
Lucreziotti, 2014 Does not meet selection criteria
Lu, 2012 Does not meet selection criteria

Macaulay, 2015

Does not answer research question, no multivariate analysis performed (n

Madershahian, 2012

Does not meet selection criteria

Madershahian, 2012

Does not meet selection criteria

Madsen, 2009

Does not meet selection criteria

Mager, 2011 Does not meet selection criteria
Maioli, 2010 Does not meet selection criteria
Maioli, 2012 Does not meet selection criteria

Malyszko, 2009

Does not meet selection criteria

Marenzi, 2004_1

Does not meeselection criteria




Marenzi, 2004 _2

Does not meet selection criteria

Matsushima, 2011

Does not meet selection criteria

McCullough, 2006_1

Does not meet selection criteria

McCullough, 2006_2

Does not meet selection criteria

McDonald, 2014 1

Does notmeet selection criteria

McDonald, 2014 2

Does not meet selection criteria

Medalion, 2010

Does not meet selection criteria

Mehran, 2004

Does not meet selection criteria

Mehran, 2009

Does not meet selection criteria

Mehta, 2004 Does not meet selectioariteria

Mekan, 2004 Does not meet selection criteria

Moos, 2013 Does not meet selection criteria

Moos, 2014 Does not show multivariate model that predicts risk factors ofARC(but

tests existing models)

Morabito, 2012

Does not meet selectioariteria

Morcos, 2012

Does not meet selection criteria

Murakami, 2013

Does not meet selection criteria

Najjar (ea) 2002

Does not meet selection criteria

Naruse, 2012

Does not meet selection criteria

Ng, 2010 Does not meet selection criteria
Nikolsky,2004 Does not meet selection criteria
Nikolsky, 2005 Does not meet selection criteria
Nozue, 2009 Does not meet selection criteria
Nyman, 2005 Does not meet selection criteria
Onuigbo, 2008 Does not meet selection criteria
Osman, 2014 Does not meeselection criteria

Owen, 2014 Does not meet selection criteria
Padhy, 2014 Does not meet selection criteria

Pahade, 2011

Does not meet selection criteria

Pakfetrat, 2010 1

Does not meet selection criteria

Pakfetrat, 2010 2

Does not meet selectioariteria

Parra, 2004 Does not meet selection criteria

Patel, 2010 Review, not systematic and does not answer research question
Peguero, 2014 Does not meet selection criteria

Peng, 2015 Does not meet selection criteria

Piskinpasa, 2013 Combination ofCAG and G3can patients (n=70), not analysed separately.
Polena, 2005 Does not meet selection criteria

Prasad, 2014

No multivariate analysis of risk factors for-RKl was performed

Rahman, 2005

Does not meet selection criteria

Raingruber, 2011

Doesnot meet selection criteria

Ranucci, 2013

Does not meet selection criteria

Raposeiras, 2015

Does not meet selection criteria

Raposeiras, 2015

Does not meet selection criteria

Ray, 2013 Does not meet selection criteria
Reuter, 2014 No multivariateanalysis of risk factors for PXKI was performed
Sahin, 2014 Does not meet selection criteria
Saito, 2015 Does not meet selection criteria

Saritemur, 2014

Does not meet selection criteria

Sendur, 2013

Does not meet selection criteria

Sharma, 2013

Does not meet selection criteria

Shema, 2009 Does not meet selection criteria
Sidhu, 2008 Does not meet selection criteria
Skelding, 2007 Does not answer research question, validation of risk score
Spatz, 2012 Does not meet selection criteria
Spini, D13 Does not meet selection criteria

Standstede, 2007

Does not meet selection criteria

Stermer, 2001

Does not meet selection criteria

Subedi, 2011

Does not meet selection criteria

Tan, 2013

Does not meet selection criteria

Taniguchi, 2013

Does notmeet selection criteria




Thomsen, 2003

Does not meet selection criteria

Thomsen, 2009

Does not meet selection criteria

Toprak, 2006_1

Does not meet selection criteria

Toprak, 2006_2

Does not meet selection criteria

Toprak, 2007

Does not meet selectioariteria

Trivedi, 2010 Does not meet selection criteria
Tziakas, 2014 Does not meet selection criteria
Ucar, 2014 Does not meet selection criteria
Ugur, 2014 Does not meet selection criteria

Umruddin, 2012

Does not meet selection criteria

Utsunomiyama, 2011

Studies risk factors for kidney insufficiency, not risk factors for developmer

PCAKI after CBcan

Victor, 2014 Does not meet selection criteria
WackerGusmann, 2014 Does not meet selection criteria
Wang, 2011 Does not meet seldion criteria

Weisbord, 2006

Does not meet selection criteria

Wessely, 2009

Does not meet selection criteria

Wi, 2013

Does not meet selection criteria

Yamamoto, 2013

Does not meet selection criteria

Zaytseva, 2009

Does not meet selection criteria

Exclusion after examination of

full text (update 2017): Risk factors forARQ

Author and year

Redenen van exclusie

Kanda, 2016

Does not meet selection criteria

Prasad, 2016.

Does not meet selection criteria

Abouzeid, 2016

Does not meet selectioariteria

Agarwal, 201

Does not meet selection criteria

Azzalini, 2016

Does not meet selection criteria

Cernigliaro, 2016

Does not meet selection criteria

Briguori, 2016

Does not meet selection criteria

Chong, 2015 Does not meet selection criteria
de Francesco, 2015 Does not meet selection criteria
Dong, 2016 Does not meet selection criteria
Filomia 2016 Does not meet selection criteria
Guneyli, 2015 Does not meet selection criteria
Gurm, 2016. Does not meet selection criteria

Subramaniam, 2016

Does not meet selection criteria

Ye, 2016/ Ye, 2017

Does not meet selection criteria

ZapataChica, 2015

Does not meet selection criteria

Hinson, 2017 Does not meet selection criteria
Hong, 2016 Does not meet selection criteria
Hsieh, 2016 Does notmeet selection criteria

Huber, 2016 Does not meet selection criteria

Kanbay, 2017,

Does not meet selection criteria

Khaledifar, 2015

Does not meet selection criteria

Kim, 2015 Does not meet selection criteria
Komiyama, 2017 Does not meet selectioariteria
Liu 2015 Does not meet selection criteria

McDonald 2015

Does not meet selection criteria

Nijssen, 2017

Does not meet selection criteria

Nyman, 2015 Does not meet selection criteria
Ortega, 2015 Does not meet selection criteria
Park, 2016 Does not meet selection criteria
Sato, 2015 Does not meet selection criteria
Shema, 2016 Does not meet selection criteria

Sigterman, 2016

Does not meet selection criteria

Salomon, 2015

Does not meet selection criteria

Tong, 2016, Does not meeselection criteria
Turedi, 2016 Does not meet selection criteria
Usmiani, 2016 Does not meet selection criteria




Valette, 2017

Does not meet selection criteria

Vontobel, 2015

Does not meet selection criteria

Winther, 2016

Does not meet selectioariteria

Xu, 2016 Does not meet selection criteria
Yang, 2014 Does not meet selection criteria
Zeller, 2016 Does not meet selection criteria

Exclusion after examination of

full tekst: Measurement instruments for-R&l risk

Author and year

Reasons foexclusion

Aguiar, 2008

Letter to the editor

Akgullu, 2015

Does not fulfill selection criteria, no risk score is validated/developed

Balemans, 2012

Does not fulfill selection criteria, no risk score is validated/developed

Bartholemew, 2004

Alreadyincluded in systematic review Silver, 2015

Benko, 2007 Not an original article (guideline)

Celik, 2015 The diagnostic properties of a laboratory analysis (contrast media volume
GFR ratio) to predict P&KI are examined, not of a némvasive method.

Chen, 2014 Already included in systematic review Silver, 2015

Chong, 2012 Does not fulfill selection criteria, no risk score is validated/developed

Crit, 2006 Does not fulfill selection criteria, no risk score is validated/developed

Davenport, 2013

Thediagnostic properties of a laboratory analysis (different eGFR€ut
values) to predict PBKI are examined, not of a némvasive method.

Davenport, 2013_1

The diagnostic properties of a laboratory analysis (different eGFBffcut
values) to predict 8AKI are examined, not of a némvasive method

Erselcan, 2009

The diagnostic properties of a laboratory analysis (eGFR by MDRD formu
predict PCAKI are examined, not of a némvasive method.

Feldkamp, 2008

Narrative review

Fu, 2013 Already indlded in systematic review Silver, 2015

Gao, 2014 Already included in systematic review Silver, 2015

Ghani, 2009 Already included in systematic review Silver, 2015

Gurm, 2013 Already included in systematic review Silver, 2015

Holscher, 2008 Does noffulfill selection criteria, no risk score is validated/developed
Kim, 2011 Does not fulfill selection criteria, no risk score is validated/developed

Kooiman, 2010

Does not fulfill selection criteria, no risk score is validated/developed

Kowalczyk, 2007

Does not fulfill selection criteria, no risk score is validated/developed

Lepanto, 2011

Narrative review

Li, 2013 The diagnostic properties of a laboratory analysis (anemia) to prediétC
are examined, not of a neimvasive method.

Liu, 2014 Alreadyincluded in systematic review Silver, 2015

Maioli, 2011 Already included in systematic review Silver, 2015

Marenzi, 2004

Already included in systematic review Silver, 2015

Martainez ¢ Lomakin, 2014

The diagnostic properties of a laboratory analysidgr(pof care creatinin test)
to predict PCAKI are examined, not of a ndmvasive method.

McCullough, 2001

Narrative review

McCullough, 2007

Narrative review

McDonald, 2014

Does not fulfill selection criteria, no risk score is validated/developed

Mehran, 2004

Already included in systematic review Silver, 2015

Owen, 2014

Not an original article (guideline)

Pakfetrat, 2010

Does not fulfill selection criteria, no risk score is validated/developed

Rainburger, 2011

PCAKI is not an outcome measure.

Saito, 2015 The diagnostic properties of a laboratory analysis (proteinuria and to predi
PCAKI are examined, not of a namvasive method.
Sany, 2013 Does not meet selection criteria, no risk score is validated/developed

Skelding, 2007

Does not fulfil selection criteria, prelefined outcome variables not reported

Skluzacek, 2003

The diagnostic properties of a laboratory analysis (eGFR) to predisKP&e
examined, not of a noinvasive method.

Tong, 1996 The diagnostic properties of a laboratagalysis (neutrophil gelatinase
associated lipoprotein) to predict PAKI are examined, not of a namvasive
method.

Too, 2015 PGl YL A& y20G Iy 2dz2i02YS YSI adaNB o (

is examined.




Tziakas, 2013

Already included isystematic review Silver, 2015

WackecketD dz Y I Yy X

The diagnostic properties of a laboratory analysis (cystatin C) to predisKP
are examined, not of a neimvasive method.

Wang, 2011

The diagnostic properties of a laboratory analysis (contraedia volume toe
GFR ratio) to predict P&KI are examined, not of a némvasive method.

Worasuwannarack, 2011

Article not found (Taiwanese journal)

Zahringer, 2014

PGl YL A& y20G Iy 2dz2i02YS YSI adaNB o (
is examine.

Exclusion after examination of

full text (update 2017): Measurement instruments forARQ risk

Author and year

Reasons for exclusion

Akrawinthawong, 2015

Does not meet selection criteria

Ando, 2013 Does not meet selection criteria
Anonymous, 2015 Erratum
Balli, 2016 Does not meet selection criteria

Barbieri, 2016

Does not meet selection criteria

Chatterjee, 2017

Does not meet selection criteria

Garfinkle, 2015

Does not meet selection criteria

Goussot, 2015

Does not meet selection criteria

Grossman, 2017

Does not meet selection criteria

Gurm, 2016 Does not meet selection criteria
Hsieh, 2016 Does not meet selection criteria
Kim, 2015 Does not meet selection criteria
Li, 2016 Does not meet selection criteria
Liu, 2015 Does not meeselection criteria

Oksuz, 2015 Does not meet selection criteria
Osugi, 2016 Does not meet selection criteria
Ozturk, 2016 Does not meet selection criteria
Park, 2017 Does not meet selection criteria

Prasad, 2016

Does not meet selection criteria

RapogirasRoubin, 2013

Does not meet selection criteria

Sato, 2015

Does not meet selection criteria

Tao, 2016 Does not meet selection criteria
Victor, 2014 Does not meet selection criteria
Watanabe, 2016 Does not meet selection criteria
Xu, 2016 Does notmeet selection criteria

Yin, 2017 Does not meet selection criteria
Yuan, 2017 Does not meet selection criteria

Brown, 2015

Does not meet selection criteria




Table of quality assessment for systematic reviews of RCTsadnsérvational studies
Based on AMSTAR checklist (Shea et al.; 2007, BMC Methodol @oit0.1186/147122887-10) and PRISMA checklist (Moher et al 2009, PLoS Med 6: €1000097;
doi:10.1371/journal.pmed1000097)

Study Appropriate omprehensive | Description of | Description of |Appropriate adjustment for | Assessment of | Enough Potential risk  |Potential
and clearly nd systematic | included and relevant potential confounders in scientific similarities of publication [conflicts of
focused iterature excluded characteristics [pbservational studies? quality of between bias taken into fnterest
question? search? studies? of included included studies to account? reported?’
studies? studies? make
combining
them
First reasonable?
author,
year Yes/no/unclear [Yes/no/unclear | Yes/no/unclear | Yes/no/unclear |[Yes/no/unclear/notapplicabl¢ Yes/no/unclear | Yes/no/unclear | Yes/no/unclear |Yes/no/uncleal
Eng, 2016 | Yes Yes No Yes Yes No Yes No No
1. Research question (PICO) and inclusion criteria should be appropriate and predefined
2. Search period and strategy should be described; at least Medline searched; for pharmacological questieastatledline + EMBASE searched
3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced witkorea
4. Characteristics of individual studies relevant to research question (PICO), including pater@nfounders, should be reported
5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs)
6. Quality of individual studies should be assessed using a quality scoring tool or checklist (JadadSeargastleOttawa scale, risk of bias table etc.)
7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervand definition of outcome measure to allow pooling?

For pooled data: assessent of statistical heterogeneity using appropriate statistical tests (e.g.-Gquare, f)?

An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available tedfs) atatistical tests (e.g., Egger geession test,
Hedgeshf 1 Syo® b2GSY LT y2 (GSad oI tdzS& 2N Fdzyy St LI 20 Ay Of defa&essed BeCapshBeravtr2 fewer thad 2005
included studies.

Sources of support (including commercialeol K2 NE KA L0 &K2dzf R 6S NBLRNISR Ay
support must be indicated for the systematic review AND for each of the included studies.
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Risk of bias table for interventiontadies (randomized controlled trials)
Research question:

Study Describe method of | Bias due to Bias due to Bias due to Bias due to Bias due to Bias due to loss | Bias due to violation
reference | randomisatior inadequate inadequate inadequate inadequate selective to follow-up? of
concealment of blinding of blinding of care | blinding of outcome intention to treat
allocation? participants to providers to outcome assessors| reporting on analysis?
treatment treatment to treatment basis of the

(first allocation? allocation? allocation? results?
author,
publicatio (unlikely/likely/unc | (unlikely/likely/uncl | (unlikely/likely/ | (unlikely/likely/uncl | (unlikely/likely/ | (unlikely/likely/un | (unlikely/likely/uncle
n year) lear) ear) unclear) ear) unclear) clear) ar)
Chen, Not described Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2007 GLI GASyida

NI yR2Yf & |
Jurade Not described Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
Roman, |aLJ GASyGa
2014 NI yR2Yf @& |
Kooiman, | Computer generated| Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2014 allocation sequence
Maioli, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2011 generated, open

label randomization

block

Randomisation: generation of allocation sequences have to be unpredictable, for example computer generated randavbers or drawing lots or envelopes. Examples of
inadequate procedures are generation of allocation sequencesligrnation, according to case record number, date of birth or date of admission.

Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequenadsquate if patients and enrolling investigaits

cannot foresee assignment, for example central randomisation (performed at a site remote from trial location) or sequentiathbered, sealed, opaque envelopes. Inadequate
procedures are all procedures based on inadequate randomisation proceduregpenaillocation schedules..

Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blingisometimes impossible, for example when
comparing surgical with nossurgical treatments. fie outcome assessor records the study results. Blinding of those assessing outcomes prevents that the knowledge of patient
assignement influences the proces of outcome assessment (detection or information .biag) study has hard (objective) outcome maass, like death, blinding of outcome
FaaSaaySyid Aa y20 ySOSaalNEBo LT | addzRe KI a & arayflndingofouzpdeadsasin@ed is netedmar)2 YS Y S| adzNBax
Results of all predefined outcome measures should be repdr if the protocol is available, then outcomes in the protocol and published report can be compared; if not, then
outcomes listed in the methods section of an article can be compared with those whose results are reported.

If the percentage of patients Ist to follow-up is large, or differs between treatment groups, or the reasons for loss to follgwdiffer between treatment groups, bias is likely. If

the number of patients lost to followup, or the reasons why, are not reported, the risk of bias is waal



6. Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randomized inloiegervention group are not clearly reported, the

risk of bias is unclear; an ITT analysis implies that (a) participantskeg in the intervention groups to which they were randomized, regardless of the intervention they actually

received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis

Risk of bias tabledr intervention studies (observational: nomandomized clinical trials, cohort and casmntrol studies)
Research question:

Study reference

(first author, year of

Bias due to a nowrepresentative or ilt
defined sample of patients®?

Bias due tansufficiently long, or
incomplete follow-up, or differences
in follow-up between treatment
groups?

Bias due to ildefined or inadequately
measured outcome ¥

Bias due to inadequatedjustment for
all important prognostic factors?

publication) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear)

Bruce, 2009 Unlikely Unclear Unlikely Likely

Davenport, 2013 Unlikely Unclear Unlikely Likely

McDonald, 2013 Unlikely Unclear Unlikely Likely

1. Failureto develop and apply appropriate eligibility criteria: a) ca®®ntrol study: under or overmatching in casecontrol studies; b) cohort study: selection of exposed and
unexposed from different populations.

2. 2 Bias is likely if: the percentage of patientsst to follow-up is large; or differs between treatment groups; or the reasons for loss to folopvdiffer between treatment groups; or
length of follow-up differs between treatment groups or is too short. The risk of bias is unclear if: the number dgépts lost to follow-up; or the reasons why, are not reported.

3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result fromdf lalgiding of those assessing outcomes

(detection or informationbias). If a study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessadzRfé stK | &

outcome measures, like the assessment of ama¥, blinding of outcome assessment is necessary.
4. Failureto adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariatéssitzl analysis.

Evidence table for systematic review of RCTs and observational studies (intervention studies)
Research questio:

aaz2¥a¢

Study Study Patient Intervention (1) Comparison / control Follow-up Outcome measures and | Comments
reference | characteristics | characteristics (© effect size
Eng, 2016| SR and meta Inclusion criteria| Describe intervention: | Describe control: Endpoint of followup: Outcome measuré Facultative
analysis of RCTY SR: 72 hours Defined a<CIN
[individua 1) RCTs that LOCM contrast lodixanol contrast Briefdescription of
| study Literature search| compared administration administration Intra-arterial contrast I dzi K2 NDa 02
characteri| up to June 2015| LOCM to IOCM For how many administration
stics with CIn Bothia and iv Both ia and iv participants were no Favors iodixanol: No differences were
deduced | Study design incidence as the complete outcome data | Relative risk (RR): 0.80 | found in CIN risk among

from [1st

RCT [parallel]

main outcome

available?

(0.64¢ 1.01)

types of LOCM. lodixanol

6adzmas



author,
year of
publicatio
n]

PS., study
characteri
stics and
results

are
extracted
from the
SR (unless
stated
otherwise

)

Setting and
Country United
States of
America

Source of

funding:non-
commercial

as the main
outcome in
patients having
diagnostic
imaging or
imagebased
therapeutic
procedures

2) CIN incidence|
is based on sCr
or eGFR at
baseline and
within 72 hours
of injection

Exclusion
criteria SR:

1) language
other than
English

2) mixed route
of contrast
administration

29 studies
included

Groups
comparable at
baseline?

Unclear

(intervention/control)
Not described

’=43%, p=0.03)

Intra-venous contrast
administration

Favors iodixanol:
Relative risk (RR): 0.84
(0.42¢ 1.71)

1’=29%, p=0.22)

had a slightly lower risk
for CIN than LOCM, but
the lower risk did not
exceed the criterium for
clinical importance.

Level of evidence: GRAD
(per canparison and
outcome measure)
including reasons for
down/upgrading

Most of the included
studies GRADEd as Low
(due to imprecision)

AKI: acute kidney injury; €AKI: contrast induced acute kidney injury; CIN: contrast induced nephropathy; CT: Computed Tomography; eGFR: estimatedlgtdittetion ration; ia:
intra-arterial; IOCM: iseosmolar contrast medium; iv: intravenous; LOCMw osmolair contrast medium; RCT: randomized controlled trial; sCr: serum creatinine;



Evidence table for intervention studies (randomized controlled trials and ramdomizedobservationalstudies [cohort studies, caseontrol studies, case serieé])
This table is also suitable for diagnostic studies (screening studies) that compare the effectiveness of two or more testmiylapplies if the test is included as part of a testd-treat
strategy ¢ otherwise the evidence table for studies of diagnastest accuracy should be used.

Research question:

Study Study Patient characteristic§ | Intervention (1) Comparison / control (CJ Follow-up Outcome measures | Comments
reference | characteristics and effect size'
Contrast administration versus rmmntrast administration for Computed Tomography
Bruce, Type of study: | Inclusion criteria Describe intervention Describe control Length of follow | Outcome measures | ! dzii K2 N&E Q (
2009 retrospective | 1) age at least8 (treatment/procedure/test): | (treatment/procedure/test): | up: and effect size
observational | years, 3 days (include 95%Cl and p| We identified a high
2) measurement of value if available): incidence of acute
Setting: in serum creatinine administration of Unenchanced Computed | Lossto-follow-up: kidney injury among
and concentration within 30 | isoosmolarcontrast medium Tomography Unclear, only Acute kidney injury control subjects
outpatients, days before CT, and (IOCM) (iodixanol) prior to patientsthat had | (=a 0.5 mg/dL undergoirg
multicentre creatinine measuremenf Computed Tomography (CT a creatinine increase in serum unenhanced CT. The
study with result available measurement at | creatinine incidence of
within 3 days after the baseline and after| concentration or a creatinine elevation
Country: CT examination 3 days were 25% or greater in this group was
United States included in this decrease in estimated statistically similar to
of America Exclusion criteria retrospective glomerular filtration that in the
1) patient received study. rate within 3 days isoosmolar contrast
Source of iodinated contrast after CT) medium group for all
funding: not material as part of Incomplete baseline creatinine
reported another procedure (e.g., outcome data In all groups, the values and all stages
cardiac catheterization) As above incidence of acute of chronic kidney

within 30 days before or|
3 days after the
reference CT
examination.

2) patients with a
preexisting status of
undergoing longerm
Dialysis

3) any record of dialysis
within

30 days before or on the

kidney injury
increased with
increasing baseline
creatinine
concentration. No
signficant difference
in incidence of
presumed contrast
induced kidney injury
was identified

between the

disease. These
findings suggest that
the additional risk of
acute kidney injury
accompanying
administration of
contrast medium
(contrastinduced
nephrotoxicity) may
be overstated and
that much of the




day ofthe CT
examination

N total at baseline
Intervention: 337
Control: 6815

Important prognostic
factors’

For example

age = SD:

1: 63 £ 16

C:59+19

Sex:
l: 65% M
C:53% M

Groups comparable at
baseline? Yes

isoosmolar contrast
medium and the
control groups. The
incidence of acute
kidney injury in the
low-osmolar contrast
medium cohort
paralleled that of the
control cohort up to a
creatinine level of 1.8
mg/dL, but increases
above this level were
associated with a
higher incidence of
acute kidney injury.

creatinine elevation
in these patients is
attributable to
background
fluctuation,
underlying disase,
or treatment.

Only patients that
had a creatinine
measurement at
baseline and after 3
days were included ir|
this retrospective
study.

IV administration of
low-osmolar contrast
medium (LOCM)
(iohexol) to patients
with a

documented serum
creatinine
concentration of
2.0mg/dL or less if
they did not have
diabetes and to
patients with a
serum creatinine
concentration of

1.5 mg/dL if they did
have diabetes. We
added a highrisk
tier, allowing
administration of ise
osmolar contrast
medium (IOCM)




(iodixanol)to
nondiabetic patients
with baseline
creatinine

values up to a
maximum of 2.5
mg/dL and to
diabetic patients with
values up to a
maximum of

2.0 mg/dL. Estimated
GFR values are
currently

computed for all
outpatients but have
not supplanted
serumcreatinine
concentration for
contrast
administration
decisions.

Davenport,
2013

Type of study:

retrospective
observational

Setting: iR
and
outpatients,
multicentre
study

Country:
United States
of America

Source of
funding: not

Inclusioncriteria:

1) CT studies performed

in patients who had
never

undergone renal
replacement therapy
(eq, dialysis, renal
transplantation),

2) patients had availablg

data to permit
calculation of

the four-variable
Modification of Diet in
Renal Disease formula
for eGFR,

3) patients had all of the

Describe intervention

(treatment/procedure/test):

contrastenhanced CT
examinations
with LOCM

Describe control

(treatment/procedure/test):

CT examinations without

contrast enhancement

Length of follow
up:
72 hours

Lossto-follow-up:
Early postCT SCr

data were
available for

1) 15 724 of 17
652 patients
(89.1%) Q24
hours after CT
(7882
nonenhanced,
7842 contrast
enhanced),

Outcome measures
and effect size
(include 95%CI and p
value if available):

Post CIAKI

(= difference between
baseline and pr€T
SCr within 0.3 mg/dL
and 9% of baseline)
IV LOCM had a
significant effect on
the development of
postCT AKIR=.04).

This risk increased

I dzi K2 NB Q (

Intravenous LOCM is
a nephrotoxiaisk
factor in patients
with a stable eGFR
less than 30
mL/min/1.73 m2,
with a trend

Toward significance
at 30c44
mL/min/1.73 nf. IV
LOCM does not
appear to be a
nephrotoxic risk
factor in patients




reported

following SCr
measurements
available:

(a) baseline SCr (the
most recent SCr
obtained more than 5
days before the index
CT);

(b) pre-CT SCr (the mos
recent SCr obtained
between the time of the
index CT and 5 days
before);

(c)at least one of

three early posiCT SCr
values (the first SCr
obtained in each 24
hour period for the first
72 hours after the index
CT).

Exclusion criteria

1) CT performed in a
patient who had an
earlier CT examination
that met

the inclusion criteria

2) missing data
regarding contrast
material administration
3) unstable renal
function before the CT
study

4) calculated eGFR was|
greater than 200
mL/min/1.73 nf

5) patients lacked a 1:1

2) 12 941 of 17
652

patients (73.3%)
25¢48 hours after
CT

(6450
nonenhanced,
6491 contrast
enhanced),

3) 10 213 of 17
652 patients
(57.9%) 4872
hoursafter CT
(5091
nonenhanced,
5122 contrast
enhanced).

Incomplete
outcome data

As described
above

with decreases in pre
CT eGFR60 mL/
min/1.73 nf:

odds ratio, 1.00; 95%
confidence interval:
0.86, 1.16;

45¢59 mL/min/1.73
m?

odds rato, 1.06; 95%
confidence interval:
0.82, 1.38;

30¢44 mL/min/1.73
m?:

odds ratio, 1.40; 95%
confidence interval:
1.00, 1.97;

<30 mL/min/1.73 m2:
odds ratio, 2.96; 95%
confidence interval:
1.22,7.17)

with a preCT eGFR
of 45 mL/min/1.73
m? or greater.




propensitymatched
control

N total atbaseline
Intervention: 8826
Control: 8826

Important prognostic
factors’

For example

age = SD:

I:59 £ 17

C:59+18

Sex:
I: 48% M
C:48% M

Groups comparable at
baseline? Yes

McDorald,
2014

Type of study:

retrospective
observational

Setting: iR
and
outpatients,
multicentre
study

Country:
United States
of America

Source of
funding: not
reported

Inclusion criteria

1) all patients who
underwent an
unenhanced
(noncontrast group) or
intravenous
contrastenhanced
(contrast group)
abdominal, pelvic,
and/or thoracic CT scan
from January 1, 2000, tg
December 31, 2010, at
our institution;

2)who had one or more
postscan SCr results
during the time period

of expected

Describe intervention
(treatment/procedure/test):

contrastenhanced CT
examinations

Scan recipients were
stratified with respect

to their presumptive risk for
AKI by baseline SCr level a
follows:

1) low risk, SCr ,<1.5 mg/dL
2) medium risk, SCr 8.0
mg/dL;

3) high risk, SCr

2.0 mg/dL.

Describe control
(treatment/procedure/test):

CT examinations without
contrast enhancement

Scan recipients were
stratified with respect

to their presumptive risk for
AKI by baseline SCr level a
follows:

1) low risk, SCr ,<1.5 mg/dL
2) medium risk, SCr 1,8.0
mg/dL;

3) high risk, SCr

2.0 mg/dL.

Length of follow
up:
72 hours

Lossto-follow-up:
Unclear, only

patients that had
acreatinine
measurement at
baseline and after
3 days were
included in this
retrospective
study.

Incomplete
outcome data

Outcome measures
and effect size
(include 95%CI and p
value if available):

CIN
(=SCr.5 mg/dL
above baseline)

AKI risk was not
significantly different
between contrast and
noncontrast groups in
any risk subgroup
after propensity score
adjustment by using
reported risk factors

I dzi K2 NB Q (

Following adjustment
for presumed risk
factors, the incidence|
of CIN was not
significantly different
from contrast
materialk
independent AKI.
These wo
phenomena were
clinically
indistinguishable
with established Scr
defined criteria,
suggesting that




development of CIN
(24¢72 hours after CT
scanning)

3) who also had at least
one baseline SCr result
in the 24hour window
prior to scanning

Exclusion criteria
1) patients who had
preexisting renal dialysig
requirements;

2) did not have
sufficient SCr data to
permit detecfon of AKI;
3) patients who
underwent multiple
distinct C¥scans or
percutaneous cardiac
interventions with
iodinated contrast
material within a 14day
period

N total at baseline
Intervention: 10686
Control: 10686

Important prognostic
factors:

Forexample

age (range):

I:

Low risk: 62 (494)
Medium risk: 71 (599)
High risk: 69 (587)

C:

As above

of CIN

1) low risk:

odds ratio [OR], 0.93;
95% confidence
interval [CI]:
0.76,1.13pP= 47; 2)
medium risk: odds
ratio, 0.97; 95% CI:
0.81,

1.16;P=.76;

3) high risk: OR, 0.91;
95% CI: 0.66, 1.24;
P=.58).

Counterfactual
analysis revealed no
significant difference
in AKI incidence
between enhanced
and unenhanced CT
scans in the same
patient (McNemar
test: x2 =0.63,
P=0.43) (OR =0.92;
95% CI: 0.75, 1.18=
.46).

intravenous
iodinated contrast
media may not be
the causative agent
in diminished renal
function after
contrast material
administration.




Low risk: 63 (494)
Medium risk: 71 (580)
High risk: 68 (567)

Sex:

l:% M

Low risk: 48%
Medium risk: 65%
High risk: 63%

C:%M

Low risk: 49%
Medium risk64%
High risk: 64%

Groups comparable at
baseline? Yes

Hydration versuso hydration at contrast administr

ation

Chen,
2008

Type of study:
RCT

Setting: in
and
outpatients,
multicentre
study

Country:
China

Source of
funding: not
reported

Inclusion criteria
Patients with myocardial
ischemia (angina or
positive exercise
treadmill) scheduled for
percutaneous coronary
intervention (PCI) in one
of the three
participating centers

Exclusion criteria
(1) the coronary

anatomy not suitable for
PCI;
(2) emergency coronary
artery bypassgrafting

(CABG) being required;

Describe intervention
(treatment/procedure/test):

sCr<1.5mg/dL:

0.45% saline given
intravenously at a rate of 1
ml/kg/h starting from 12 h
before

scheduled time for coronary
angiogram

&/ NJ xmdp YIAKR
1) 0.45% saline given
intravenously at a rate of 1

ml/kg/h starting from 12h

Describe control
(treatment/procedure/test):

sCr<1.5mg/dL:
No hydration

SCrkM®p YIK R[ Y

twice orally loading dose of
1200 mg NAC at 12 h befo
scheduled time for coronary
angiogram and immediately
after procedure

Length of follow
up:
6 months

Lossto-follow-up:

Not reported

Incomplete
outcome data
Not reported

Outcomemeasures
and effect size
(include 95%CI and p
value if available):

CIN
(=increase in SCrNO0.5
mg/dl at 48 h after
PCI)

sCr<1.5mg/dL:
I: 6.7%
C:7.0%
p>0.05

al/ NJ xmdp Y3

I dzil K2 NDa (¢

Patients with CIN ang
preexisting renal
insufficiency had
worse clinical
outcomes. Hydration
with 0.45% sodium
chloride alone had ng
potential effect on
the occurrence of
CIN in patients with
normal renal
function.
Combination of
hydration with ATLS
couldreduce the




(3) patieris in chronic
peritoneal or
hemodialytic treatment;
(4) acute myocardial
infarction (AMI) at
admission;

(5) no written formal
consent from patients

N total at baseline
sCr<1.5mg/dL
Intervention: 330
Control: 330

a/ N xmdp YIK
Intervention: 188
Control:188

Important prognostic
factors’

For example

age *= SD:

not reported

Sex: %M
sCr<1.5mg/dL

85%

a/ N xmdp YIK
82%

Groups comparable at
baseline? Unclear
(patient data not
reported for
intervention and control
group separately)

before scheduled time for
coronary angiogram

2) twice orally loading dose
of 1200 mg NAC at 12 h
before scheduled time for
coronary angiogram and
immediately after
procedure

I: 21.3%
C: 34.0%
P<0.001

incidence of CIN in
patients at high risk.

Groups comparable
at baseline? Unclear
(patient data not
reported for
intervention and
control group
separately)

Jurade
Roman,

Type of study:
RCT

Inclusion criteria
patients who were

Descibe intervention
(treatment/procedure/test):

Describe control
(treatment/procedure/test):

Length of follow
up:

Outcome measures
and effect size

1 dzZ0 K2 NBQ (




2014 admitted 3 days (include 95%CI and p| In conclusion,
Setting: iR for STEMI and Hydration: No hydration value if available): intravenous saline
and underwent a PPCI from | isotonic saline at an infusion Prior to PPCI Lossto-follow-up: hydration during
outpatients, July 2012 to rate of 1 ml/kg/h since the Not reported CIN PPClreduced the risk
single centre | November 2013 at our | beginning of the procedure 0T »Hpl: 2| of CINto 48%.
study institution. and during the following 24 Incomplete mg/dl increasén Given the higher

hours. outcome data serum a _25% or _0.5 incidence of CIN in
Country: Spain Exclusion criteria Not reported mg/dl increase in emergentprocedures
1) endstage renal Prior to PPCI serum) and its morbidity
Source of failure requiring dialysis, Crossover and mortality,
funding: not 2) cardiac arrest, between study CIN was observed in | preventivehydration
reported 3) severe heart failure arms: 28% 14% of patients: should be mandatory
(Killip 11 to V) How this was I: 11% in them unless
handled in the C: 21% contraindicated.
N total at baseline data analysis is (p=0.016).
Intervention: 204 not reported.
Control: 204 74 patients In multivariate Crossover between
changed from no | analysis, the only study arms: 28%
Important prognostic hydration to predictors of CIN How this was
factors: hydration group | were: handled in the data
For example because of sever | 1) hydration (OR=0.29 analysis is not
age = SD: hypotension [0.14 to 0.66]; reported.
1:62 + 14 42 patients were | p=0.003)
C:64+12 changed from 2) hemoglobin before
hydration to no the procedure
Sex: hydration group | (OR=0.69 [0.59 to
1: 72% M because they 0.88]; p <0.0001)
C:75% M developed heart
failure
Groups comparable at
baseline? Yes
Kooiman, | Type of study: | Inclusion criteria Describe intervention Describe control Length of follow | Outcome measures | ! dzii K2 N&E Q (
2014 RCT 1) Inpatients and (treatment/procedure/test): | (treatment/procedure/test): | up: and effect size
outpatients with high 96 hours for (include 95%CI and p| Our results suggest
Setting:irand | clinical suspicion of Sodium bicarbonate No hydration prior to CTPA| laboratory value if available): that preventive
outpatients, acute PE requiring CTP/ hydration prior to CTPA parameters hydration could be

single centre

(i.e. Wells scorex4 or

2 months for

CHAKI

safely withheld in




Country: the
Netherlands

Source of
funding: non
commercial

D-dimer levels

> 500 ng mth).

2) at least 18 years old
3) CKD (estimated
glomerular filtration
rate

[eGFR] < 60 mL min
-Y1.73 nf estimated by
using the Modification
of Diet in Renal Disease
formula

Exclusion criteria

1) pregnancy,

2) previous contrast
administration within
the past 7 days,

3) documented allergy
for iodinated contrast
media,

4) hemodynamic
instability (systolic blood
pressure < 100 mm Hg)
5) participation in
another trial

N total at baseline
Intervention: 71
Control: 67

Important prognostic
factors:

For example

age = SD:

1:71+13

C:70+12

250 mL intravenous 1.4%
sodium bicarbonate 1 h
before CTPA without
hydration after CTPA.

clinical outcomes

Lossto-follow-up:
Intervention:

2/71 (3%)

1 withdrew
informed consent
1 died 24 hours
after CTPA

Control:
2/67 (3%)
Lost to followup

Incomplete
outcome data

As above

(=creatinine increase
> 25%/> 0.5 mg df)

I: 5/71 (7%)

C: 6/67 (9%)

RR: 1.29, 95%
confidence interval
0.41¢4.03

None of the GAKI
patients developed a
need for dialysis.

CKD patients
undergoing CTPA for
suspected acute
pulmonary
embolism. This will
facilitate
management of
these patients and
prevents delay in
diagnosis as well as
unnecessary start of
anticoagulant
treatment while
receiving volume
expansion.




Sex:
1:48% M
C:52% M

Groups comparable at
baseline? Yes

Maioli,
2011

Type of study:
RCT

Setting: in
and
outpatients,
single centre

Country: Italy
Source of

funding: not
reported

Inclusion criteria

1) patients with STEMI
who were candidates
for primary PCI

Exclusion criteria

1) contrast medium
administration within
the previous 10 days,

2) endstage renal
failure requiring dialysis,
3) refusal to give
informed consent

N total at baseline
Intervention: 154
Control: 153

Important prognostic
factors:

For example

age = SD:

1:65 + 13

C:64+12

Sex:
I: 77% M
C:73% M

Groups comparable at

baseline? Unclear

Describe intervention
(treatment/procedure/test):

Patients assigned to early
hydration were
administered a bolus of

3 mL/kg of sodium
bicarbonate solution (154
mEg/L in dextrose and
water) in 1 hour, starting in
the emergency room,
followed by infusion of 1
mL/kg per hour fod2 hours
after PCI.

Hydration rate was reduced
to 0.5 mL/kg per hour in
patients with left ventricular
ejection fraction (ER40%
or New York Heart
Association classdlV in
both groups.

Describe control
(treatment/procedure/test):

No hydrationprior to PCI.

Length of follow
up:
3 days

Lossto-follow-up:
Intervention:

4/150 (3%)

1 had emergency
procedure

3 no PCI

Control:

3/153 (2%)

1 had emergency
procedure

2 no PClI

Incomplete
outcome data

As above

Outcome measures
and effect size
(include 95%CI and p
value if available):

CHAKI

(=an increase in
serum creatinine of
#25% or 0.5 mg/dL
over the baseline
value within 3 days
after administration
of the contrast
medium)

I: 12%
C:27%
P<0.001

Death

I: 3 (2%)
C: 8 (5%)
p>0.05

Hemofiltration
I: 2 (1%)
C:1(1%)
p>0.05

I dzi K2 NBE Q (

Adequate
intravenous volume
expansion may
prevent GIAKI in
patients undergoing
primary PCI. A
regimen of
preprocedure and
postprocedure
hydration therapy
with sodium
bicarbonate appears
to be more
efficacious than
postprocedure
hydration only with
isotonic saline.




Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, burarmomized (observational) studies require matching of patients between
treatment groups (caseontrol studies) or multivariate adjustment for prognostic facate (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures

2. Provide data per treatment group on the most important prognostic factors [(potential) confounders]
3. For casecontrol studies, provide sufficient diil on the procedure used to match cases and controls
4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders

AKI: acute kidney injury; €AKI: contrast induced acute kidney injury; CINntast induced nephropathy; CT: Computed Tomography; CTPA: Computed Tomogrpahy of the pulmonary
artery; eGFR: estimated glomerular filtration ration; ia: intrarterial; IOCM: iseosmolar contrast medium; iv: intravenous; LOCM: low osmolair contrast medi@R: odds ratio; PCI:
Percutaneous Coronary Intervention; PE: pulmonary embolism; PPCI: primary Percutaneous Coronary Intervention; RCT: rancomizbed trial; RR: relative risk; sCr: serum
creatinine; STEMI: S8levation myocardial infarction

Riskof bias assessment diagnostic accuracy studies (QUADAS I, 2011)
Research question:

Study Patient selection Index test Reference standard Flow and timing Comments with respect to
reference applicability
Duan, 2017 Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the

sample ofpatients enrolled?
Yes, consecutive

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

to correctly classify the target

interval between index test(s)

includedpatients do not match

of the results of the reference

condition?

standard?
Unclear

If a threshold wasised, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Yes index test? review guestion?

inappropriate exclusions? Unclear Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in thq the reference standard does ng
analysis? match thereview guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

Could the conduct or
interpretation of the index test
have introduced bias?

Could the reference standard,
its conduct,or its interpretation
have introduced bias?

Could the patient flow have
introduced bias?




RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Lian, 2017 Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge | to correctly classifthe target interval between index test(s) | included patients do not match
Yes of the results of the reference | condition? and reference standard? the review question?
standard? Yes Unclear No
Was a caseontrol design Unclear
avoided? Were the reference standard | Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it | results interpretedwithout reference standard? index test, itsconduct, or
pre-specified? knowledge of the results of the | Yes interpretation differ from the
Did the studyavoid Yes index test? review guestion?
inappropriate exclusions? Unclear Did patients receive the same | No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in th{ the reference standard does no
analysis? match the review guestion?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients | Could the conduct or Could the reference standard, | Could the patient flovhave
have introduced bias? interpretation of the index test | its conduct, or its interpretation| introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Abellas Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the
Sequeiros, sample of patients enrolled? interpreted without knowledge | to correctly classify the target | interval between index test(s) | included patients do not match
2016 Yes consecutive of the results of the reference | condition? and reference standard? the review question?

Was a caseontrol design
avoided?
Yes

Did the study avoid
inappropriate exclusions?
Yes

standard?
Unclear

If a threshold was used, was it

Yes

Were the reference standard

Unclear

Did all patients receive a

resultsinterpreted without

reference standard?

pre-specified?
Yes

knowledge of the results of the
index test?
Unclear

Yes

Did patients receive the same
referencestandard?
Yes

No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

review guestion?
No

Are there concerns that the
target condition as defined by




Were all patients included in the

the reference standard does no

analysis?
Yes

CONCLUSION:
Could the selection of patients
have introduced bias?

RISK: LOW

CONCLUSION:

Could the conduct or
interpretation of theindex test
have introduced bias?

RISK: LOW

CONCLUSION:

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

CONCLUSION
Could the patient flow have
introduced bias?

RISK: LOW

match the review guestion?
No

Araujg 2016

Was aconsecutive or random

Were the index test results

sample of patients enrolled?
Yes, consecutive

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Arethere concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Unclear

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does no

Did the study avoid Yes index test?
inappropriate exclusions? Unclear Did patients receive the same
Yes reference standard?
Yes
Were all patients included in the
analysis?
Yes
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could thereference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

match the review guestion?
No

Chou, 2016

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Unclear

Was a caseontrol design
avoided?

interpreted without knowledge

Is the referencestandard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Unclear

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

the review question?
No

Are there concerns that the




Yes

If a threshold was used, was it

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

index test, its conduct, or
interpretation differ from the

Did the study avoid Yes index test? review gquestion?

inappropriate exclusions? Unclear Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the seiction of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Lazaros, 2016

Was a consecutive or random

Werethe index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Unclear

If a threshold was used, was it

Yes

Were the referege standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Yes index test? review gquestion?

inappropriate exclusions? Unclear Did patients receivéhe same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in thq the reference standard does ng
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

Could the conduct or
interpretation of the index test
have introduced bias?

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

Could the patient flow have
introduced bias?




RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Liu,2016 Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge | to correctly classify the target | interval between index test(s) | included patients do not match
Yes of the results of the reference | condition? and reference standard? the review question?
standard? Yes Unclear No
Was a caseontrol design Unclear
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it | results interpretedwithout reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the | Yes interpretation differ from the
Did the study avoid Yes index test? review guestion?
inappropriate exclusions? Unclear Did patients receive the same | No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients | Could the conduct or Couldthe reference standard, | Could the patient flow have
have introduced bias? interpretation of the index test | its conduct, or its interpretation| introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Aykan, 2013 | Was a consecutive or random | Were the index test results Is the referencestandard likely | Was there an appropriate Are there concerns that the

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

Did the study avoid
inappropriate exclusions?

Yes

interpreted without knowledge

to correctly classify the target

interval between index test(s)

included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?
Unclear

knowledge of the results of the
index test?
Yes

Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does ng




analysis?
Yes

CONCLUSION:
Could the selectionf patients
have introduced bias?

RISK: LOW

CONCLUSION:

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

CONCLUSION:

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

CONCLUSION
Could the patient flow have
introduced bias?

RISK: LOW

match the review guestion?
No

Bartholomew,
2004

Was a consecutive or random

Were theindex test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the referencetandard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

review guetion?
No

Are there concerns that the
target condition as defined by
the reference standard does no

Did the study avoid Unclear index test?
inappropriate exclusions? Yes Did patients receive the same
Yes reference standard?
Yes
Were all patients included in the
analysis?
Yes
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

match the review guestion?
No

Chen,2014

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Arethere concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

the review question?
No

Are there concerns that the
index test, its conduct, or




pre-specified?

knowledge of the results of the

Yes

interpretation differ from the

Did the study avoid Unclear index test? review question?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could thereference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Fu, 2012

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standarikely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did dl patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concernthat the
index test, its conduct, or
interpretation differ from the

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in th¢ the reference standard does no
analysis? match the review gquestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW




Gao, 2013 Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge | to correctly classify the target | interval between index test(s) | included patients do not match
Yes of the results of the reference | condition? and reference standard? the review question?

standard? Yes Unclear No
Was a caseontrol design Yes
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it | results inerpreted without reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the| Yes interpretation differ from the
Did the study avoid Unclear index test? review guestion?
inappropriate exclusions? Yes Did patients receive the same | No
Yes referencestandard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients | Could the conduct or Could the reference standard, | Could the patient flow have
have introduced bias? interpretation of theindex test | its conduct, or its interpretation| introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Gurm, 2013 | Was a consecutiver random Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

Did the study avoid
inappropriate exclusions?

Yes

interpreted without knowledge

to correctly classify the target

interval between index test(s)

includedpatients do not match

of the results of the reference

condition?

standard?
Yes

If a thresholdwas used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?
Unclear

knowledge of the results of the
index test?
Yes

Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does no

analysis?

match thereview question?




Yes

No

CONCLUSION:
Could the selection of patients
have introduced bias?

RISK: LOW

CONCLUSION:

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

CONCLUSION:

Could the reference standard,
its conductor its interpretation
have introduced bias?

RISK: LOW

CONCLUSION
Could the patient flow have
introduced bias?

RISK: LOW

Inohara, 2015

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classifthe target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, itsconduct, or
interpretation differ from the

Did the studyavoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in thq the reference standard does ng
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flovhave
introduced bias?

RISK: LOW

Ivanes, 2014

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted withoutknowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the




Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concars that the

target condition as defined by

Were all patients included in the the reference standard does ng
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

Could the conduct or
interpretation of the index test
haveintroduced bias?

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

Could the patient flow have
introduced bias?

RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Ji, 2015 Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the
sampleof patients enrolled? interpreted without knowledge | to correctly classify the target | interval betweenindex test(s) included patients do nomatch
Yes of the results of the reference | condition? and reference standard? the review question?
standard? Yes Unclear No
Was a caseontrol design Yes
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it | results interpretedwithout reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the | Yes interpretation differ from the
Did the study avoid Unclear index test? review guestion?
inappropriate exclusions? Yes Did patients receive the same | No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients | Could the conduct or Could the reference standard, | Could the patient flow have
have introduced bias? interpretation of the index test | its conduct, or itsnterpretation | introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Kul, 2014 Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the




sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

to correctly classify thearget

interval between index test(s)

included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference sandard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Unclear index test? review gquestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Maioli, 2010

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

Did the study avoid
inappropriate exclusions?

Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?
Unclear

knowledge othe results of the
index test?
Yes

Yes

Did patients receive the same
reference standard?
Yes

Were all patientsncluded in the

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does no

analysis?

Yes

match the review guestion?
No




CONCLUSION:
Could the selection of patients
have introduced bias?

RISK: LOW

CONCLUSION:

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

CONCLUSION:

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

CONCLUSION
Could the patient flow have
introduced bias?

RISK: LOW

Mehran, 2004

Was a consecutive or random

Were the index test results

sample of patientgnrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval betweenindex test(s)

Are there concerns that the
included patients do nomatch

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in th¢ the reference standard does no
analysis? match the review gquestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or itsnterpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Mizuno, 2015

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

Did the study avoid

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify thearget

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

If a threshold was used, was it | results interpretedwithout referencestandard?
pre-specified? knowledge of the results of the | Yes

Unclear

index test?

the review question?
No

Are there concerns that the
index test, its conducipr
interpretation differ from the
review gquestion?




inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in thq the reference standard does ng
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

Could the conduct or
interpretation of the index test
have introduced bias?

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

Could the patient flow have
introduced bias?

RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Raposeiras Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the
Roubin, 2013 | sample of patients enrolled? interpreted without knowledge | to correctly classify the target | interval between index test(s) | included patients do not match
Yes of the results of the reference | condition? and reference standard? the review question?
standard? Yes Unclear No
Was a caseontrol design Yes
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it | results interpretedwithout reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the | Yes interpretation differ from the
Did the study avoid Unclear index test? review guestion?
inappropriate exclusions? Yes Did patients receive the same | No
Yes reference standard?
Yes Are there concerns @i the
target condition as defined by
Wereall patients included in the the reference standard does ng
analysis? match the review guestion?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients | Could the conduct or Could the reference standard, | Could the patient flow have
have introduced bias? interpretation of the index test | its conduct, or its interpretation| introduced bias?
haveintroduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Sgura, 2010 | Was a consecutive or random | Were the index test results Is the reference standard likely | Was there an appropriate Are there concerns that the

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

included patients do not match




Yes

Was a caseontrol design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was useavas it
pre-specified?

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Unclear index test? review gquestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Couldthe reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Tziakas, 2013

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was acasecontrol design
avoided?
Yes

interpreted without knowledge

Is thereference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and referencestandard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in thg the reference standard does ng
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION




Could the slection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Tziakas, 2014

Was a consecutive or random

Werethe index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the referece standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Unclear index test? reviewquestion?

inappropriate exclusions? Yes Did patients receive theame No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Victor,2014

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

Did the study avoid
inappropriate exclusions?

interpreted without knowledge

Is the reference standard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are thae concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?
Unclear

knowledge of the results of the
index test?
Yes

Yes

Did patients receive the same

the review question?
No

Are there concerns that the
index test, its conduct, or
interpretation differ from the

review guestion?
No




Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in th¢ the reference standard does no
analysis? match the review guestion?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Couldthe reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Lin, 2014

Was a consecutive or random

Were the index test results

sample of patients enrolled?
Yes

Was a caseontrol design
avoided?
Yes

interpreted without knowledge

Is the referencestandard likely

Was there an appropriate

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpretedwithout

reference standard?

pre-specified?

knowledge of the results of the

Yes

the review question?
No

Arethere concerns that the
index test, its conduct, or
interpretation differ from the

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same | No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in thq the reference standard does ng
analysis? match the review gquestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the seleatin of patients
have introduced bias?

RISK: LOW

Could the conduct or
interpretation of the index test
have introduced bias?

RISK: LOW

Could the reference standard,
its conduct, or its interpretation
have introduced bias?

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Judgments on risk of bias are dependent on the research question: some items are more likely to introduce bias than otitersag be given more weight in the finabnclusion on the
overall risk of bias per domain:
Patient selection:



- Consecutive or random sample has a low risk to introduce bias.

- A case control design is very likely to overestimate accuracy and thus introduce bias.

- Inappropriate exclusion is likely tintroduce bias.

Index test:

- CKAA AGSY Aad AAYAEINI (G2 do0ftAyRAY3IE Ay AYy(dSNBSY (A 2sfintériredaioh $nd the otder Sf tesfidgi Sy G A | €

- Selecting the test threshold to optimise sensitivity afat specificity may lead to overoptimistic estimates of test performance and introduce bias.

Reference standard:

- When the reference standard is not 100% sensitive and 100% specific, disagreements between the index test and referenaedstangdbeincorrect, which increases the risk of
bias.

- ¢ KAa

Flow and timing:

- If there is a delay orfitreatment is started between index test and reference standard, misclassification may occur due to recovery or deterioitibe condition, which
increases the risk of bias.

- If the results of the index test influence the decision on whether to penfiothe reference standard or which reference standard is used, estimated diagnostic accuracy may be
biased.

- All patients who were recruited into the study should be included in the analysis, if not, the risk of bias is increased.

T2NJ
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Judgement on applicabily:

Patient selection: there may be concerns regarding applicability if patients included in the study differ from those tardstélde review question, in terms of severity of the target
condition, demographic features, presence of differential diagn®sir cemorbidity, setting of the study and previous testing protocols.

Index test: if index tests methods differ from those specified in the review question there may be concerns regarding djiiitca

Reference standard: the reference standard may be free of bias but the target condition that it defines may differ fronatgettcondition specified in the review question.

Evidence table for diagnostic test accuracy studies
Research question:

Qx

ax

Study Study Patient Index test Reference test Follow-up Outcome measures and | Comments

reference characteristics| characteristics (test of interest) effect size

Aykan, 2013 | Type of Inclusion criteria:| Describe index test: | Describe reference Time between the index | Outcome measures and | Internal validation only
study’: cohort | Acute STEMI SYNTAX score test’: test en reference test: 72| effect size (include 95%C
study patients within ¥ H P2 A Y ONB | hours and pvalue if availablé') Patients with previous

12 hours of creatinine coronary artery bypass

Setting: in symptom onset concentrations form For how many Mehran: were excluded
and Comparator test baseline within 72 hourg participants were no Sens: 73%

! In geval van een casmntrol design moeten dpatiéntkarakteristieken per groep (cases en controls) worden uitgewlit.case control studies zullen de accuratesse overschatten (Lijmer et al., 1999)
2 Comparator test is vergelijkbaar met de C uit de PICO van een interventievraag. Er kunnen ookeneéedts worden vergeleken. Voeg die toe als comparator test 2 etc. Let op: de
comparator test kamooit de referentiestandaard zijn.



outpatients Exclusion Mehran score after PCI complete outcome data | Spec: 89%
criteria: available?

Country: Patients with NR SYNTAX:

Turkey previous Sens: 79%
coronary artery Reasons for incomplete | Spec: 89%

Conflicts of bypass outcome data described?

interest: not NR Mehran:

reported N= 402 Cutoff value: 12.5

Prevalence: 32%

Mean age * SD:
63 +13

AUC: 0.68 (95% Cl: 0.63
0.74, p<0.001)

SYNTAX:
Cutoff value: 31.5
AUC: 0.66 (95% CI: 0.60

Sex: 76 % M 0.71, p<0.001)
Bartholomew, | Type ofstudy: | Inclusion criteria:| Describe index test: | Describe reference test| Time between the index | Outcome measures and
2004 cohort Coronary RCIN risk score ¥M®n Y3k R[ A testen referene test: 48 | effect size (include 95%C
interventional serum creatinine from | hours and pvalue if available):
Setting: in procedures baseline within 48 hourg
and (single center) of PCI For how many External validation
outpatients participants were no Cohort 1: patients
Exclusion complete outcome data | admitted for elective PCI
Country: criteria: - available? N=2689
United States NR Discrimination: 0.59
of America N=10 481 Calibration: NR
Reasons for incomplete
Conflicts of Incidence of outcome data described?| Cohort 2: patients
interest: events: NR admitted for elective or
commercial Derivation emergency PCI
cohort: 2.8% N=488
Validation Discrimination: 0.58

cohort: 1.2%

Calibration: NR

® De referentiestandaard is de test waarmee definitief wordt aangetoond of iemand al dan niet ziek is. Idealiter isfeleergiestandaard de Gouden standaard (100% sensitief en 100%
specifiek). Letop! ditis nieRS & 02 YLI NA a2y GSalkAYRSE HEéEOD

4 Beschrijf de statistische parameters voor de vergelijking van de indextest(en) met de referentietest, en voor de vergdiijksem de indextesten onderling (als er twee of meer
indextesten worden vergeleken).



Mean age + SD:
65+ 12

Sex: 67% M
Chen, 2014 | Type of Inclusion criteria:| Describe index test | Describe reference test] Time between the index | Outcome measures and | Internal validation only
study®: cohort | patients & LINB LIN2 O S H >0.5 mg/dL test en reference test: 5 | effect size (include 95%C
study receiving PClI, A02NA Y3 &g (44.2umol/L) or 25% days and pvalue if available):
single center increase in serum
Setting: in creat8inine within 5 For how many Discrimination/calibration:
and Exclusion days of PCI participants were no 0.82
outpatients criteria: - complete outcome dia P=0.89
available?
Country: N=1500 NR Risk score range
China associated with PBKI
ncidence of Reasons for incomplete | risk:
Conflicts of events: outcome data described?| Low: 5.3%
interest: not Derivation NR Moderate:19.9%
reported cohort: 16% High: 32.5%
Validation Very high: 59.5%
cohort: 17%
Mean age * SD:
64 + 10
Sex:68 % M
Fu, 2012 Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and

study’: cohort
study

Setting: in
and

patients
undergoing PCI,
single center

Exclusion

ANR A&l aoz2Nn
contrast induced
nephropathy in

St RENX & LI

>0.5 mg/dL
(44.2pmol/L) or 25%
increase in serum
creatinine within 4872
hours of PCI

test en reference test: 72
hours

For how many
participants were no

effect size (include 95%C
and pvalue if available):

External validation
Elderly patients at same

*In geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulliesdriaccuratesse ovechatten
(Lijmer et al., 1999)
®In geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulliéesdriaccuratesse overschatten
(Lijmer et al., 1999)




outpatients criteria: - complete outcome data | institution
available? N=277
Country: N= 668 NR Discrimination: 0.79
China Calibration: p>0.05
Prevalence: 16% Reasons for incomplete
Conflicts of outcome data degibed?
interest: not Mean age * SD: NR
reported 70+ 6
Sex: 48% M
Gao, 2004 Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Internal validation only
study’: cohort | Coronary GAAYLX S NX >0.5mg/dL or 25% test en reference test72 | effect size (include 95%C
study angiography or | LINB RA O A 2y increase in serum hours and pvalue if available):
PCI, single cente creatinine within 72
Setting: in hours of PCI For how many Discrimination /
and Exclusion participants were no calibration:
outpatients criteria: - Comparator test: complete outcome data | 0.76
Mehran risk score available? p>0.05
Country: N=2764 NR
China AUC:
Incidence of Reasons forincomplete | M0 @& A YLXE S N
Conflicts of events: outcome data described?| 0.75 (95% CI: 0.710.78)
interest: not Derivation NR 2) Mehran: 0.57
reported cohort: 5.5% (95%CI:0.54 0.60)
Validation
cohort: 5.0% Incidence of events:
Derivation cohort: 4.6%
Mean age = SD: Validation cohort: 4.2%
60+ 11
Sex: 71% M
Ghani, 2009 | Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Internal validation only
stud)7: cohort | patients daAYLX S NJ >0.5mg/dL increase in | test en reference test: 48| effect size (include 95%C

study

undergoing PCI,

/ Lbé

serum creatinine within

hours

and pvalue if available):

®In geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulliéesdriaccuratesse overschatten
(Lijmer et al., 1999)




single center

48 hours of PCI

Setting: in For how many Risk score range
and Exclusion participants were no associated with P&KI:
outpatients criteria- complete outcome data | <4:9.2%
avadlable? 5-8: 32%
Country: N= 247 NR 9-12: 54%
Kuwait >12: 84%
Incidence of Reasons for incomplete
Conflicts of events: outcome data described?
interest: not Derivation NR
reported cohort: 5.5%
Validation
cohort: 5.0%
Mean age * SD:
63+ 10
Sex: 68% M
Gurm, 2014 | Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Internal validation only
studyg: cohort | patients ay 2 @S-fo-u | g >0.5 mg/dL increase in | test en reference test: 7 | effect size (include 95%C

study

Setting: in
and
outpatients

Country:
United States
of America /
the
Netherlands

undergoing PCI,
multiple center

Exclusion
criteria:

1) patients on
dialysis

2) patients with
missing serum
creatinine values

N= 48001

O02YLdzi I G A

NY Q)

serum creatinine within
7 days of PCI

days

For how many
participants were no
complete outcome data
available?

NR

Reasons for incomplete
outcome data described?
NR

and pvalue if available):
AUC: 0.88

Risk score range
associated with PGKI:
Low: 0.5%

Medium: 2.8%

High: 13%

Incidence of events:
Derivation cohort: 2.6%

"In geval van een caseontrol design moeten de paintkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control studies zullen de accuratesse o¥enschat
(Lijmer et al., 1999)
®In geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controlsiden uitgewerkt. NB; case control studies zullen de accuratesse overschatten
(Lijmer et al., 1999)




Conflicts of
interest: not

Prevalence: 3%

Validation cohort: 2.5%

reported
Mean age + SD:
65+12
Sex: NR
Inohara, 2014| Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and

study’: cohort

& LINéBcutaneous

An hcrease in serum

test en reference test: 30

effect size (include 95%C

study Exclusion cornary intervention | creatinine of 50% or days and pvalue if available):
criteria: NA &1 Y2 RSf 0.3mg/dL compared

Setting: in with baseline For how many External validation:

and N= 3957 participants were no N=1979

outpatients complete outcome data | Discrimination:
Prevalence: 9% available? c-statistic 0.79

Country: NR

Japan Mean age * SD:
69+11 Reasons for incomplete

Conflicts of outcome data described?

interest: not Sex: 79% M NR

reported

Ivanes, 2014 | Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Internal validation only

studym: PCI, single cente| Mehran risk score XH P2 2NJ nnd testen reference test: 48| effect size (include 95%C

cohort study increase in serum hours andp-value if available):
Exclusion creatinine following

Setting: in criteria: - contrast administration AUC: 0.59

and For how many CIN incidence: 9%

outpatients N=322 participants were no

complete outcome data
Country: Prevalence:9% available?
France NR

Mean age + SD:

°In geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stullisesdaaccuratesse overschatten
(Lijmer et al., 1999)
10 geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulléesdaiaccuratesse overschatten
(Lijmer et al., 1999)




Conflicts of 64 +14 Reasons for incomplete
interest: not outcome data described?
reported Sex: 66% M NR
Jin, 2013 Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Internal validation only
studyu: Acute Mehran risk score >0.5 mg/dL test en reference test: 48| effect size (include 95%C
cohort study | myocardial (44.2pmol/L) or 25% hours and pvalue ifavailable):
infarction increase in serum
Setting: in patients creatinine within 48 For how many Risk score range
and undergoing PCI hours of PC participants were no associated with P&KI:
outpatients complete outcome data | Low: 12%
Exclusion available? Medium: 35%
Country: criteria: - NR High: 36%
China
N=1041 Reasons for incomplete
Conflicts of outcome data described?
interest: not Prevalence: 14% NR
reported
Mean age * SD:
68 £ 12
Sex: 52% M
Kul, 2015 Type of Inclusion criteria:| Describe index test: | Describe reference test| Time between the index | Outcome measureand Internal validation only
studyu: patients with Zwolle risk score >0.5 mg/dL 025% test en reference test: 72| effect size (include 95%C
cohort study | acute STEMI and increase in serum hours and pvalue if available):
undergoing creatinine within 72
Setting: in emergency PCI hours of PCI For how many 1) Zwolle score >2
and Comparator test: participants were no Sens: 76%
outpatients Exclusion Mehran risk score complete outcome data | Spec: 75%
criteria: - available? AUC: 0.85
Country: NR
Turkey N= 314 2) Mehran score > 5
Reasons for incomplete | Sens: 71%

Mn geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulliéesdaiaccuratesse overschatten

(Lijmer et al., 1999)

2In geval van een caseontrol design moeten de patiéntikrakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control studies zullen de accuratesse overschatten

(Lijmer et al., 1999)




Conflicts of Prevalence: 12% outcome data described?| Spec: 74%
interest: not NR AUC:0.79
reported Mean age * SD:
56 + 11
Sex: 81% M
Lin, 2015 Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and
study13: PCI, single centel M0 & O 2 Y LINF >0.5 mg/dL test en reference test72 | effect size (include 95%C
cohort study | (including NA &]1 a02NF (44.2umol/L) or 25% | hours and pvalue if available):
emergency PCI) | WHC model increase in serum
Setting: in 2) Bartholomew creatinine within 72 For how many AUC:
and Exclusion model hours of PCI participants were no 1) own model: 0.92
outpatients criteria: - 3) Mehran model complete outcome data | (95%CI: 0.88 0.96)
4) Tziakas model available? 2) Bartholomew model
Country: N=516 5) Ghain model NR 0.91 (95%CI: 0.870.95)
Taiwan / 3) Mehran model: 0.90
Egypt Prevalence: 12% Reasons for incomplete | (95%CI: 0.86 0.94)
outcome data described?| 4) Tziakas model: 0.70
Conflicts of Mean age + SD: NR (95%CI: 0.58 0.83)
interest: not 64 +11 5) Ghain model: 0.65 (959
reported Cl: 0.5% 0.78)
Sex: 83% M
External validation: n=241
Discrimination and
calibration NR
Maioli, 2010 | Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Risk score range
study”: patients with an | Global Registry for | >0.5 mg/dL test en reference test: 5 | effect size (include 95%C| associated with PBKI
cohort study | indication for Acute Coronary (44.2pmol/L) or 25% days and pvalue if avadble): risk:
coronary Events (GRACE) risk| increase in serum 0-1: 0%
Setting: in angiography or | score creatinine within 5 days| For how many GRACE 2-3: 1%
and PCI, single cente of PCI participants were no Cutoff 160 4: 2%
outpatients Comparator test: complete outcome data | Sens: 79% 5: 6%

Bn geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulliégsdaiaccuratesse overschatten

(Lijmer et al., 1999)
“In geval van een caseontrol design moeten de pafintkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control studies zullen de accuratesse ovenschat
(Lijmer et al., 1999)



Exclusion Mehran risk score available? Spec: 61% 6:12%
Country: Italy | criteria:- NR 7:19%
Mehran 8: 24%
Conflicts of N=1281 Reasons for incomplete | NR 9: 36%
interest: not outcome data described? 10: 50%
reported Prevalence: 3% NR Incidence of events:
Derivation cohort: 3.0%
Mean age * SD: Validation cohort: NR
69 + 10
AUC:
Sex: 67% M 1) GRACE: 0.72 (0.3) and
0.69 (0.5)
2) Mehran: 0.78 (0.3) and
0.84 (0.5)
External validation
N=502
Discrimination and
calibration NR
Marenzi, Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measureand
2004 studyls: patients referred | Marenzi risk score >0.5 mg/dL increase in | test en reference test: 5 | effect size (include 95%C
cohort study | for PCI for serum creatinine within | days and pvalue if available):
STEMI, single 5 days of PCI
Setting: in center For how many External validation
and participants were no N=891
outpatients Exclusion complete outcome data | Discrimination 0.57 and
criteria: available? calibration NR
Country: Italy NR
N=218
Conflicts of Reasons for incomplete
interest: not Incidence of outcome data described?
reported events: NR
Derivation

cohort: 19%

Bin geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls)den uitgewerkt. NB; case control studies zullen de accuratesse overschatten

(Lijmer et al., 1999)




Validation
cohort: 14%
M
Mehran, 2004| Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and
studyle: patients referred | Mehran risk score >0.5 mg/dL or 25% test en reference test: 48| effect size (include 95%C
cohort study | for PCI, single increase in serum hours and pvalue if available):
center creatinine within 48
Setting: in hours of PCI For how many For Creatinine:
and Exclusion participants were no Discrimination: 0.69
outpatients criteria: - complete outcome data | Validation: p=0.43
available?
Country: N=5571 NR For eGFR:
United States Discrimination: 0.70
of America Prevalence: 14% Reasons for incomplete | Validation: p=0.42
outcome data described?
Conflicts of Mean age * SD: NR External validation
interest: not 64 + 11 Cohort 1: patients
reported undergoing cardiac
Sex: 71% M catheterization or PCI,
single center
N=3945
Discrimination: 0.57
Calibration: NR
Cohort 2: patients
admitted for elective or
emergency PCI, single
center
N=5571
Discrimination: 0.59
Calibration: NR
Mizuno, 2014 | Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Internal validation only
study”: patients Mehran Risk score | >0.5 mg/dL or 25% test en reference test: 3 | effect size (include 95%C
cohort study | undergoing a PC increase in serum days and pvalue if available):

%n geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulliéesdraccuratesse overschatten
(Lijmer et al., 1999)




for STEMI, singlel (and red cell creatinine within 3 days
Setting:in- center distribution width) of PCI For how many AUC Mehran: 0.72 (0.54
and participants were no 0.90)
outpatients Exclusion complete outcome data
criteria: - available?
Country: NR
Japan N= 102
Reasons for incomplete
Conflicts of Prevalence: 10% outcome data described?
interest: not NR
reported Mean age * SD:
62+ 14
Sex: 78 % M
Raposeiras Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and | Internal validation only
Roubin, 2013 | study™® Patients with GRACE risk score XH P2 2 NJ xn d testen reference test: 72| effect size (include 95%C
cohort study | myocardial 0.5) rise in serum hours and pvalue if available):
infarction after creatinine levels after
Setting: in corronary 72 hours For how many GRACE risk score >140
and angiography participants were no was an independent
outpatients complete outcome data | predictor of CIN
Exclusion available?
Country: Spain criteria: NR
Conflicts of Reasons for incomplete
interest: not N=202 outcome data described?
reported NR

Prevalence: 28%

Mean age + SD:
63+ 13

in geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulliégsdaiaccuratesse overschatten

(Lijmer et al., 1999)

%n geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stullégsdaiaccuratesse overschatten

(Lijmer et al., 1999)




Sex: 75% M
Sgura, 2010 | Type of Inclusion criteria:| Describe index test: | Describe reference test] Time betweenhe index | Outcome measures and | Internal validation only
studyw: patients Mehran risk score >0.5 mg/dL test en reference test: 48| effect size (include 95%C
cohort study | undergoing PCI (44.2pumol/L) or 25% hours and pvalue if available):
for STEMI, single Comparator test: increase in serum
Setting: in center Marenzi risk score creatinine within 48 For how many AUC
and hours of PCI participants were no Mehran:0.57 (95% CI 0.5}
outpatients Exclusion complete outcome data | ¢ 0.62)
criteria: available? Marenzi: 0.57 (95% CI 0.5
Country: Italy | - NR ¢ 0.62)
Conflicts of N= 891 Reasons for incomplete
interest: not outcome data described?
reported Prevalence: 14% NR
Mean age * SD:
64 +13
Sex: 78% M
Tziakas, 2013| Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and
studfo: Elective or Tziakas score >0.5 mg/dL or 25% test en reference test: 48| effect size (include 95%C
cohort study | emergencyPCl, increase in serum hours and pvalue if available):
single center creatinine within 48
Setting: in hours of PCI For how many Calibration /
and Exclusion participants were no discrimination:
outpatients criteria: complete outcome data | 0.76
- available? p>0.05
Country: NR
Greece N= 688 External validation
Reasons for incomplete | Cohort 1: PCI patient sam|
Conflicts of Incidence of outcome data described?| single center
interest: not events: NR N=200

¥n geval van een caseontrol design moeten de patiéntkrakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control studies zullen de accuratesse overschatten
(Lijmer et al., 1999)

Dn geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) wondiggewerkt. NB; case control studies zullen de accuratesse overschatten
(Lijmer et al., 1999)



reported

Derivation
cohort: 10%
Validation
cohort: 14%

Mean age * SD:
64 +11

Sex: 74% M

Discrimination: 0.86
Calibration: NR

Cohort 2: patients
admitted forelective or
emergency PCI, multiple
centers (tertiary care)
N=2689

Discrimination: 0.70
Calibration: p=0.18

Tziakas, 2014| Type of

study’™

cohort study

Inclusioncriteria:
PCI, elective or
urgent, multiple
centers

Describe index test:
Tziakas score

Describe reference test;
>0.5 mg/dL or 25%
increase in serum
creatinine within 48

Time between the index
test en reference test: 48
hours

Outcome measures and
effect size (include 95%C
and pvalue if available):

Internal validation only

Setting: in hours of PCI For how many AUC: 0.70
and Exclusion participants were no
outpatients criteria: complete outcome data | Risk score range
- available? associated with PBKI
Country: NR risk:
Greece N=2882 oY § HIE:
Reasons for incomplete | oY XH /&
Conflicts of Prevalence: 16% outcome data described?
interest: not NR
reported Mean age * SD:
61+12
Sex: 70% M
Victor, 2014 | Type of Inclusion criteria:| Describe index test: | Describe reference test] Time between the index | Outcome measures and
stud)fzz patientswithan | ¢ & A YLJ S NI >0.5 mg/dL or 25% test en reference test: 48| effect size (include 95%C
cohort study | indication for / Lb¢ increase in serum hours and pvalue if available):
PCI, single cente creatinine within 48
Setting: in hours of PCI For how many Sens: 94%

i geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulléesdaiaccuatesse overschatten

(Lijmer et al., 1999)

Zn geval van een caseontrol design moeten de patiéntkarakteristieken per groep (cases en controls) worden uitgewerkt. NB; case control stulléesdaiaccuratesse overschatten

(Lijmer et al., 1999)




and
outpatients

Country: India
Conflicts of

interest: not
reported

Exclusion
criteria:

N=900

Incidence of
events:
Derivation
cohort: 9.7%
Validation
cohort: 8.7%

Mean age + SD:
57v 10

Sex: 84% M

participants were no
complete outcome data
available?

NR

Reasons for incomplete
outcome data described?
NR

Spec: 90%

External validation
N=300

Sens: 92%

Spec: 82%




Literature search description

Database

Search terms

Total

(1 exp c)ontrast media/ae or (contrast adj3 iodine).ti,ab. or (contrast adj3 media).ti,ab.
18687

2 exp Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injfatlare*)) or
nephropath* or (renal adj2 (insufficienc* or function* or disease* or failure*))).ti,ab.
(537305)

31 and 2 (3895)

4 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity)) or
ciaki).ti,ab. (1975)

5 3 or 4 (4504)

6 limit 5 to (yr="2000Current" and (dutch or english)) (2892)

7 risk assessment/mj or risk factors/mj or exp Renal Insufficiency/mj or Glomerular Filt
Rate/ (35215)

8 (((kidney or renal) adj2 function) or (risk adj2 (assessment or factor* or $awr&yfr or
gfr or 'glomerular filtration rate").ti,ab. (559159)

9 exp contrast media/ad (14851)

10 7 or 8 (570621)

11 6 and 10 (1311)

12 (metaanalysis/ or meteaanalysis as topic/ or (meta adj analy$).tw. or ((systematic* or
literature) adj2review$1).tw. or (systematic adj overview$1).tw. or exp "Review Literatu
as Topic"/ or cochrane.ab. or cochrane.jw. or embase.ab. or medline.ab. or (psychlit or
psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or ((selection criteria or data
extraction).ab. and "review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/ not
humans/)) (248785)

13 11 and 12 (75)

14 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/ or
randomized controlled trials as topic/ or Réom Allocation/ or Doubldlind Method/ or
SingleBlind Method/ or (clinical trial, phase i or clinical trial, phase ii or clinical trial, pha:
or clinical trial, phase iv or controlled clinical trial or randomized controlled trial or
multicenter study or clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* ¢
doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not
(animals/ not humans/) (1510354)

15 11 and 14 (405)

16 Epidemiologic studiesk@ase control studies/ or exp cohort studies/ or Controlled
BeforeAfter Studies/ or Case control.tw. or (cohort adj (study or studies)).tw. or Cohort
analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj (study or
studies)).tw. or Logitudinal.tw. or Retrospective.tw. or prospective.tw. or Cross
sectional.tw. or Crossectional studies/ or historically controlled study/ or interrupted tim
series analysis/ [Onder exp cohort studies vallen ook longitudinale, prospectieve en
retrospecteve studies] (2212779)

17 11 and 16 (574)

18 (recommend* or consensus®*).ti. (47665)

19 guideline*.ab. /freq=2 (47817)

20 guideline*.ti. (54427)

21 Guideline/ or Practice Guideline/ or guidelines as topic/ or practice guidelines as top
(146566)

22 0r/1821 (216370)

23 11 and 22 (50)

24 13 or 15 or 17 or 23 (811)

2513 or 23 (1149 112 uniek

26 15 not 25 (359 353 uniek

27 25 or 26 (473)

28 17 not 27 (338) 328 uniek

868

Literature

search for tools to estimate risk of P&EKI:

Database

Search terms Total

Medline
(OVID)
1995
now
English,
Dutch

ESUR.ti,ab. (113073)

2 exp *Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or failure*)) or
nephropath* or(renal adj2 (insufficienc* or function* or disease* or failure*))).ti,ab.
(468614)

3 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity)) or
ciaki).ti,ab. (2004)

4 (1 and 2) or 3 (8499)

10 2 or 3 (468663)

11 8 and 10 (3)

12limit 4 to (yr="1995Current" and (dutch or english)) (5270)

13 "Contrast Media"/ae [Adverse Effects] (8177)

14 "risk factor*".ab. /freq=3 (50816)

15 "Mass Screening"/ (86742)

16 "Risk Assessment"/ (192736)

17 (prediction or (risk adj3 (factor* or scoret marker*)) or screening).ti. (249759)
18 exp Questionnaires/ (343170)

19 (Questionnaire* or assessment*).ti. (220569)

20 Glomerular Filtration Rate/ or Creatinine/ or ("serum creatinine" or "glomerular

filltration rate*").ti,ab. (96312)

1 exp Contrast Media/ or ((contrast adj3 iodine) or (contrast adj3 medi*)).ti,ab. or 311




21 14 or 150r 16r 17 or 18 or 19 (988425)

22 12 and 21 (645)

23 exp "Sensitivity and Specificity"/ or (Sensitiv* or Specific*).ti,ab. or (predict* of RO
curve or receivepperator®).ti,ab. or (likelihood or LR*).ti,ab. or exp Diagnostic Errors/
(inter-observer or itra-observer or interobserver or intraobserver or validity or kappa (
reliability).ti,ab. or reproducibility.ti,ab. or (test adj2 (test or retest)).ti,ab. or
"Reproducibility of Results"/ or accuracy.ti,ab. or Diagnosis, Differential/ or Validation
Studies.pt. or *'Practice Guidelines as Topic"/ (4973682)

24 22 and 23 (323)

25 remove duplicates from 24 (311)




Appendices to Chapter 5

Evidence tables

No literature search was performed for this chapter. The working group did not expect
to find evidence for this question, since the clinical question could not be answered in a
controlled study. Furthermore, the recommendations typically apply for the Dutch
healthcare system.

Search conditions

No literature search was performed for this chapt€he working group did not expect

to find evidence for this question, since the clinical question could not be answered in a
controlled study. Furthermore, the recommendations typically apply for the Dutch
healthcare system.



Appendices to Chapter 6

Evidence tables

Table: Exclusion after revision of full text

Author and year

Reason for exclusion

Akyuz. 2014 Patients with normal kidney function

Alessandri, 2014 Patients with normal kidney function

Cho, 2010 Does not fulfill selection criteria

Heguilen,2013 Not using the most widely used PCY L RSTAYAGA2Y 2F {/ NN
Koc, 2013 Patients with normal kidney function

Kong, 2012 Patients with normal kidney function

Kotlyar, 2005

Does not fulfill inclusion criteria (compares iv hydrationhatacetylcysteine to
hydration with placebo, not different hydration strategies)

Lawlor, 2007 Mixture of oral and intravenous hydration, compared to intravenous hydration alone|
Mahmoodi, 2014 Patients with normal kidney function

Manari, 2014 Thestudied hydration infusion mixture is not used in Dutch clinical practice
Martin-Moreno, Patients with normal kidney function

2015

Mueler, 2005 Does not fulfill inclusion criteria (no control group)

Pakfetrat, 2009 The studied hydration infusion mixtuig not used in Dutch clinical practice

Taylor, 1998 Mixture of oral and intravenous hydration, compared to intravenous hydration alone
Thayssen, 2014 Patients with normal kidney function

Trivedi, 2003 Normal kidney function

Vashegani Ferahani,
2009

The studied hydration infusion mixture is not used in Dutch clinical practice

Wrobel, 2014

Did not define CIN/GAKI/PCAKI

Yeghanehkah, 2014

The studied hydration infusion mixture is not used in Dutch clinical practice




Evidenceable

Research question

Study Describe Bias due to Bias due to Bias due to Bias due to Bias dueto selective | Bias due to loss | Bias due to violation of
reference | method of inadequate inadequate inadequate inadequate outcome reporting to follow-up‘?5 intention to treat

randomisatior” | concealment of blinding of blinding of care blinding of on basis of the analysis?

allocation? participants to providers to outcome assessors| results?
treatment treatment to treatment
(first allocation? allocation? allocation?
author, (unlikely/likely/unclear)
publicatio (unlikely/likely/un | (unlikely/likely/un | (unlikely/likely/uncl | (unlikely/likely/uncl | (unlikely/likely/unclea| (unlikely/likely/un
n year) clear) clear) ear) ear) r) clear)
Hydration versus nbydration

Kooiman, | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2014 generated

allocation

sequence

(stratified by

hospital and

renal function)
Nijssen, Computer Unlikely Likely Likely Unlikely Unlikely Unlikely Unlikely
2017 generated using

ALEA screening

and enrolment

application

software.

Oral hydration

Cho, 2010 | Not decribed: Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear

GNI yR2 YT

FaaAraySH
Dussol, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2006 generated

randomization

list

Sodium bicarbonate short schedule versus saline short schedule for coronary angiography and/or percutaneous intervention




Adolph,
2008

Computer
generated
randomization
schedule

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear

Boucek,
2013

Computer
generated
randomization
schedule with
the use of
numbered
opaque
envelopes
containing
identification of
assigned
medication

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Brar, 2008

Computer
generated
randomization
schedule

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Gomes,
2012

Not decribed:
aNI yR2Yf
FaaAaySi

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unlikely

Huber,
2016

Computer
generated
randomization
list

Unlikelu

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear

Manari,
2014

Computer
generated
balanced
randomization
list

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear

Ozcan,
2007

Not decribed:
GNJ yYR2 Y
FaaA3dySH

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear

Ratcliffe,
2009

Not decribed:

GNJ yR2 Y]

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Likely

Unclear




0f 2017 ¢
Recio Not decribed: Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unlikely
Mayoral, | a NI y R2 Yt
2007 FaaAr3dySH

Sodium bicarbonate short schedule versus saline long schedule for coronary angiography and/or percutaneous intervention

Briguori, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2007 generated

randomization

schedule
Castini, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2008 generated

randomization

table
Hafiz, Random Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2012 allocationtable
Klima, Sealed Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2012 envelopes
Lee, 2011 | Interactive web | Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear

response

system,

computer

generated

randomization,

stratified by

participating

center
Maioli, Computerized | Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2008 openlabel

assignment in

blinded

envelopes used

in a consecutive

fashion
Nieto- Sealed opaque | Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
Rios, 2014| envelopes

(random

numbers table)




Shavit, Not described | Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2009
Sodium bicarbonate versus salife2 4 KSNJ a OKSRdzf Saé 2NJ O2NRBYI NE | y3IA23INI LIK& | YRk 2N|

Chong, Block Unlikely Likely Unclear Unlikely Unlikely Unlikely Unlikely
2015 randomisation,

stratified by

site, using

aweb

randomisation

system or back

up

randomisation

envelopes.
Motohiro, | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2011 generated

random

numbers
Tamura, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2009 generated

random

numbers
Turedi, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unlikely
2016 basedblock

randomization.
Ueda, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2011 generated

random

numbers

Sodium bicarbonate short schedule versus saline long schémtub®emputed tomography

Kooiman, | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2014 generated

allocation

sequence

Controlled diuresis

Brar, 2014 | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely

generated

concealed




randomisation

schedule
Barbanti, | Randomization | Unlikely Likely Likely Unlikely Unlikely Unlikely Unlikely
2015 based on

computer

generated

codes
Briguori, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2011 generated

randomisation

list
Marenzi, | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2012 generated

random

numbers

Qian, 4 NI y R2 Y{ Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear

2016 FaaAraySi

Usmiani, | & NI y R2 Y { Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear

2015 FaaAay St

Usmiani, | Randomly Unlikely Likely Likely Unlikely Unlikely Unclear Unlikely

2016 subdivided

Visconti, | Prospective, Likely Unclear Unclear Unclear Unlikely Unclear Unclear

2016 non-

randomised
study

7. Randomisation: generation of allocation sequences have to be unpredictable, for example computer generated randarbers or drawing lots or envelopes. Examples of
inadequate procedures are generation of allocati@@quences by alternation, according to case record number, date of birth or date of admission.

8. Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequsnadequate if patients and enroliig investigators
cannot foresee assignment, for example central randomisation (performed at a site remote from trial location) or sequentiaiypered, sealed, opague envelopes. Inadequate
procedures are all procedures based on inadequate randomisatioocedures or open allocation schedules..

9. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatnBinding is sometimes impossible, for example when
comparing surgical with nossurgicaltreatments. The outcome assessor records the study results. Blinding of those assessing outcomes prevents that the kna/lealiigent
assignement influences the proces of outcome assessment (detection or information bias). If a study has hard (objeata@hne measures, like death, blinding of outcome
FaasSaaySyid Aa y2i ySOSaalNro LF | aidRe Kl & & aayflindingofoummBenisasin@d is netadmar®d2 YS Y SI 4 dzNBa s

10. Results of all predefined outcome measursbould be reported; if the protocol is available, then outcomes in the protocol and published report can be compared; itheot,

outcomes listed in the methods section of an article can be compared with those whose results are reported.



11.

the number of patients lost to followup, or the reasons why, are not reported, the risi bias is unclear

12.

received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis

Evidence table for intervention studies (randomized controlled trials and nemndomized observational studies [cohort studies, casentrol studies, case series])1
This table is also suitable for diagnostic studies (screening studies) that compare the effeetbs of two or more tests. This only applies if the test is included as part of adesftreat
strategy ¢ otherwise the evidence table for studies of diagnostic test accuracy should be used.

Research question

If the percentageof patients lost to followup is large, or differs between treatment groups, or the reasons for loss to foHapvdiffer between treatment groups, bias is likely. If

Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randomized iohoirvention group are not clearly reported, the
risk of bias is unclear; an ITT analysis implies that (a}ipgants are kept in the intervention groups to which they were randomized, regardless of the intervention they actually

Study Study Patient Intervention (1) Comparison / control (CJ Follow-up Outcome measures Comments
reference | characteristics | characteristics’ and effect size'
Hydration versus no hydration
Kooiman, | Type of study: | Inclusion criteria Describe intervention Describe control Length of Outcome measures | dzii K2 NE Q
2014 randomized 1) adult patients (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion:
controlled trial | x My & S NA 96 hours (include 95%CI and
clinical suspicion of | Withholding hydration prior to 250mL iv 1.4% sodium bicarbonat p-value if Our results
Setting: a pulmonary CTPA 1 hour before CTPA Lossto- available): suggest that
emergency embolis requiring follow-up: preventive
patients, computed 3/138 (2.2%) | CIAKI hydration could
multiple tomography 2lost to (= creatinine be safely withheld
centers, both | pulmonary follow-up increase >25% / in CKD patients
in-and angiography (CTPA 1 died >0.5mg/dL) undergoing CTPA
outpatients 2) chronic kidney I: 6 (9%) for suspected
disease (CKD): eGH C: 5 (7%) acute pulmonary
Country: the <60mL/min/1.73m Incomplete RR: 1.29, 95% CI: | embolism.
Netherlands outcome 0.41¢4.03
Exclusion criteria data:
Source of 1) pregnancy As above None of the
funding: non 2) previous contrast patients developed
commercial administration a need for dialysis

within past 7 days
3) documented
allergy for
iodinated contrast
media




4) hemodynamic
instability (systolic
blood pressure
<100mmHg)

5) earlier
participation in
samen trial

N total at baseline
Intervention: 67
Control: 71

Important

prognostic factors
For example

age + SD:
I: 70 £ 12
C:71+13

Sex:
I: 52% M
C:48% M

eGFR % SD:
I:50+ 16
C:48+15

Groups comparable

at baseline?
Yes
Nijssen, Type of study: | Inclusion criteria: Describe intervention Describe control Length of Outcome measureg ! dzil K2 NE Q
2017 randomized 1) eGFR: 459 (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion:
(AMACING)| controlled trial mL/min/1.73nf 2-6 days (include 95%CI and
combined with Prophylactic hydration protocols | No prophylactic treatment. p-value if We found no
Setting: either diabetes, or | according to current guidelines: Lossto- available): prophylaxis to be
elective at least two follow-up: noninferior and




patients, one
university
hospital

Country: the
Netherlands

Source of
funding:
Stichting de
Weijerhorst

predefined risk
fadors (age>75y;

anaemia defined as
haematocrit values
<0.39L/L for men,
and <0.36L/L for
women;
cardiovascular
disease; non
steroidal anti
inflammatory drug;
or diuretic
nephrotoxic
medication).

Exclusion criteria:
1) Inability to
obtain informed
consent;

2) eGFR lower than
30mL per
min/1.73mZ;

3) renal
replacement
therapy;
4)emergency
procedures;

5) intensive care
patients;

6) known inability
to perform primary
endpoint data
collection;

7) no referral to
prophylactic
hydration;

8) participation in

Standard protocol intravenous
0.9% NaCl@t mL/kg per Hduring

4 h before and 4 h

after contrast administration; long
protocol intravenous

0.9% NaCl 1 mL/kg per h during 1
h before and 12 h after

contrast administration.

I: 68/328
C: 25/332

Incomplete
outcome

data
As above

CHAKI
(Hpz 2NJ n
within 2¢6 days of
contrast exposurg
1:8 (2.7%)

C: 8 (2.6%)
P=0.417

No hydration was
costsaving relative
to hydration.

No haemodialysis
or related deaths
occurred within
35 days.

costsaving in
preventing
contrastinduced
nephropathy
comparedwith
intravenous
hydration
according to
current clinical
practice

JdzA RSt A Y




other RCT; and
9) isolation due to
infection control

N total at baseline
Intervention: 328
(11: 328, 12: 296)
Control: 332

(C1: 332, C2: 307)

Important

prognostic factor&
For example

age * SD:
1:71.9+£9.3
C:726+9.3

Sex:
|: 59% M
C:64% M

Ba<line SCr:
1:118.7+28moliL
C:117.7+25mol/L

Groups comparable
at baseline? Yes

Oral

hydration

Cho, 2010

Type of study:
randomized
controlled trial

Setting:
elective
patients, one
hospital

Inclusion criteria

1) patients 18 years|
or older with stable
serum creatinine
levels of at least
1.1mg/dL or
estimated
creatinine

clearance less than

Describe intervention
(treatment/procedure/test):

1) oral hydration with 500mL of
water to be started 4 hours prior
to contrast exposure and stopped
2 hours prior to procedure

followed by oral hydration with

Describe control
(treatment/procedure/test):

1) pretreatment with a 3mL/kg
bolus of intravenous saline
solution (154mEq/L) over 1 hour
priori to contrast exposure

Intravenous infusion of 1mL/kg for

Length of

follow-up:
72 hours

Lossto-
follow-up:
Not reported

Incomplete

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CIN
(= >25% increase ir|

sCr from baseline

I dzil K2 NR Q
hydration:

Oral hydration
with or without
sodium
bicarbonate prior
to and following
CAG is not




Country:
United States
of America

Source of
funding: not
reported

60mL/min
scheduled for
diagnostic, elective
angiography

Exclusion criteria
1) serum creatinine
levels >8.0mg/dL
2) change in serum
creatinine levels of
at least 0.5mg/dL
during the previous
24 hours

3) preexisting
dialysis

4) multiple
myeloma or other
myeloproliferative
disease

5) current
decompensated
heart failure or
significant change
in NYHA

6) current
myocardial
infarction

7) symptomatic
hypokalaemia

8) uncontrolled
hypertension

9) exposure to
radiocontrast
within 7 days of
enrolment into this
study

10) emergency

600mL water postprocedure

2) oral hydratiorwith 500mL of
water to be started 4 hours prior
to procedure and stopped 2 hours
prior to contrast exposure, with
the addition of 3.9g (46.4mEq) of
oral sodium bicarbonate to be
given 20 minutes prior to contrast
exposure followed by oral
hydration with 6@mL of water and
1.95¢g (30.4mEq) of oral sodium
bicarbonate 2 hours and 4 hours
after the initial dose

6 hours after procedure

2) pretreatment with a 3mL/kg
bolus of intravenous sodium
biacrbonate solution (154mEq/L)
over 1 hour priori to contrast
exposure

Intravenous infusion of 1mL/kg for
6 hours after proedure

outcome
data:
Not reported

or an absolute
increase of
0.5mg/dL from
baseline at 72
hours following
exposure to radie
contrast)

11: 1/22

12: 1/22

C1: 6/27
C2:2/21
p>0.05

There were no in
hospital mortalities
during this study.

Length of hospital
stay did not differ
significantly
between groups.

inferioir to
intravenous
hydration and
sodium
bicarbonate with
respect to CIN;
and to date, offers
an equivalent and
practical approach
in preventing a
declinein renal
functionafter
contrast exposure
without accuring
additional delay in
hospital days or
in-hospital
mortality,




catheterisation

11) allergy to
radiographic
contrast

12) pregnancy

13) administréion
of mannitol,
feoldapam or NAC
during the time of
the study

14) exacerbation of
chronic obstructive
pulmonary disease
15) serum
bicarbonate greater
than 28eEw/L and
sodium less than
133mEg/L

N total at baseline
Intervention: 43
(11: 22, 12: 22)
Contol: 48
(C1:27,C2: 21)

Important

prognostic factors
For example

age = SD:
11:81+7
12: 79+ 2
Cl:77+8
C2:78+9

Sex:
11: 45% M
12: 38% M




Cl:63% M
C2: 52

Baseline SCr:
11: 1.38

12: 1.31
C1:1.38
C2:1.41

Groups comparable
at baseline? Yes

Dussol,
2006

Type of study:
randomized
controlled trial

Setting:
elective
patients, one
university
hospital

Country:
France

Source of
funding: non
commercial

Inclusion criteria
1) patients referred
for any radiological
procedures
necessitating a
contrast medium
injection and who
had a baseline
Cockcroft clearance
between 15
60ml/min

2) either chronic
renal failure and on
a kidney graft

Exclusion criteria
1) <18 years old

2) women of child
bearing age not
using contraception
or breast feeding
3) patients with
heart failure and
ejection fraction
<30%

4) uncontrolled

Describe intervention

(treatment/procedure/test):

NaCl 1g/10kg/day per os for 2 day

Describe control

(treatment/procedure/test):

0.9% saline iv 15ml/kg for 6 hours

before the procedure

Length of

follow-up:
48 hours

Lossto-
follow-up:
Not reported
per group
separately, in
total 3/315
(1%) lost to
follow-up

Incomplete
outcome

data:
As above

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CIN

(= increase in the
baseline sCr
concentration of at
least 44pmol/L
(0.5mg/dL) within
48 hours after the
injection of
contrast media)

I: 5/76 (7%)

C: 4/77 (5%)
p>0.05

None of the
patients had fluid
overload

I dzii K2 N& Q

conclusion:

Oral saline
hydration was as
efficient as

intravenous saline

hydration for the

prevention of CIN

in patients with
stage 3 renal
diseases.




arterial
hypertension

5) obvious
extracellular
overhydration

6) respirabry
depression

7) known prior
intolerance to
theophylline or
furosemide

8) previous
exposure to
contrast media in
the 14 days before
randomization

9) unwilling or
unable to provide
informed consent
10) adequate time
prior to contrast
media injection was
not available to
perform the study
procedure

11) if sCr
measurements
varied by >10% in
the previous weeks
before referral

N total at baseline
Intervention:
Control:

Important
prognostic factors




For example
age = SD:
I: 63+ 15
C:64+11

Sex:
1:66% M
C75% M

eGFR % SD:
1:38+13
C:33zx11

Groups comparable
at baseline? Yes

Sodium bicarbonate

short schedule versus saline short

schedule for coronary angiography and/or percutaneous intervention

Adolph,
2008

Typeof study:
randomized
controlled trial

Setting:
elective
patients

Country:
Germany

Source of
funding: not
reported

Inclusion criteria
1) patients >18
years with baseline
serum creatinine
concentration
greater than
106pumol/L
(1.2mg/dL)
undergoingelective
diagnostic or
interventional
coronary
angiography

Exclusion criteria
1) acute myocardial
infarction

2) allergies to trial
medication

3) exposure to
contrast

Describe intervention
(treatment/procedure/test):

Sodium bicarbonate 154mEg/L in
5% dextrose solution

2ml/kg body weight/hour for 2
hours before

And

1ml/kg body weight/hour during
and for 6 hours after contrast
administration

Describe control
(treatment/procedure/test):

Sodium chloride 154 mEg/L in 5%
dextrose solution

2ml/kg body weight/hour for 2
hourshefore

And

1ml/kg body weight/hour during
and for 6 hours after contrast
administration

Length of

follow-up:
2 days

Lossto-
follow-up:
1 patient
(refused
follow-up)

Incomplete
outcome

datar

3/145 (2%)
2 patients
had an
emergency
coronary
bypass and
pulmonary
edema

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CIN

(= elevation of sCr
concentration
>0.5mg/dL
(44pmol/L) or
25%above baseline
between day 0 and
days 1 or 2 after
contrast axposure)
I: 4.2%

C:2.7%

P=0.61

Dialysis for acute

renal failure was

I dzii K2 N& Q
conclusion:

Renal Insufficiency
following
radiocontrast
exposure
demonstrates a
homogenously
low rate of CIN
after exposure to
nor-ionic, ise
osmolar iodixanol
regardlesf the
use of either
bicarbonate
sodium or sodium
chloride solution
for volume
supplementation.




mediumwithin the
last 7 days

4) thyroid
dysfunction

5) pregnancy

6) uncontrolled
hypertension

7) life-limiting
concomitant
disease

8) pulmonary
edema

9) chronic dialysis
10) administration
of dopamine,
mannitol,
fenoldopam or NAC
during the study

N total at baseline
Intervention: 71
Control: 74

Important

prognostic factors
For exanple

age * SD:
1: 70+ 8
C:73x7

Sex:
I: 75% M
C:81% M

sCr (mg/dL £ SD)
I:1.54 +0.51

C:1.57+£0.36

1 patient
refused
follow-up

not required




Groups comparable
at baseline? Yes

Boucek,
2013

Type of study:
RCT

Setting:
elective
inpatients,
one hospital

Country:
Czech
Republic

Source of
funding:
commercial

Inclusion criteria
1) presence of
diabetes mellitus
2) renal function
impairment
(screening serum
creatinine_100
mmol/L),

3) age of

XL8 years

4) a planned
procedure with
intra-arterial or
intravenous use of
contrast

Exclusion criteria
1) endstage

renal disease
(screening serum
creatinine_500
mmol/L,

2) chronic dialysis
treatment or
presence of kidney
transplant),

3) preplanned
dialysis following
the contrast
involving
procedure,

4) emergency type
of procedure, acute

kidney injury

Describe intervention
(treatment/procedure/test):

1.4% sodiunbicarbonate in 5%
glucose

3ml/kg/hour 1 hour before
contrast administration (limited to
a maximum of 330mL)
1mL/kg/hour 6 hours after
contrast administration

(limited to a maximum of 660mL)

Describe control
(treatment/procedure/test):

0.9% saline in 5%lucose
3ml/kg/hour 1 hour before
contrast administration (limited to
a maximum of 330mL)
1mL/kg/hour 6 hours after
contrast administration

(limited to a maximum of 660mL)

Length of
follow-up:

2 daysq
laboratory
parameters
1 monthg
clinical
parameters

Lossto-
follow-up:
Intervention:
3/61 (5%)
Reasons not
described

Control:

3/59 (5%)
Reasons not
described

Incomplete
outcome

data:
As above

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CIN

(= sCr increase of
XH P YRK
44umol/L

(0.5mg/dL) within 2
days foillowing
administration of
contrast)

I: 7 (12%)

C: 5 (9%)

P=0.76

Incidence rate
ratio: 1.35 (95% CI:
0.37¢5.41)

No patients died or
experienced severe
kidney injury with
need for acute
dialysis treatment.

I dzli K2 N& Q
conclusion:

In diabetic
patients with
renal function
impairment
sodium
bicarbonate does
not confer
protection against
contrastinduced
nephropathy
greater than
sodium
chloridebased
hydration.




(serum creatinie
increase 50
mmol/L during the
previous

24-h period),

5) volume overload
with left ventricular
failure,

6) uncontrolled
hypertension
(systolic BP180 or
diastolic BP

_110 mmHg),

7) hemodynamic
instability (systolic
BP<90 and
diastolic BR50
mmHg),

8) contrast use in
the previous 4&h
period,

9) multiple
myeloma,

10) pregnancy or
breastfeeding

11) preplanned use
of any other
measure for CIN
prevention

apart from the NacCl
or NaHCO3
infusions

N total at baseline
Intervention: 61
Control: 59




Important
prognostic factors
For example

age = SD:
l:63+£11

C: 6710

Sex:
I: 75% M
C:75% M

eGFR
(mL/min/1.73nf) +
SD

l: 44 + 19

C: 2517

Groups comparable
at baseline? Yes

Brar, 2008

Type of study:
randomized
controlled trial

Setting:
elective
patients, one
hospital

Country:
United States
of America

Source of
funding:
commercial

Inclusion criteria
1) an estimated
glomerular
filtration rate (GFR)
of 60 mL/min per
1.73m2 or less,

2) age 18

years or older,

3) at least 1 of the
follwing: -diabetes
mellitus,

-history of
congestive heart
failure,
-hypertension
(240/90 mm Hg
treatment with an

antihypertensive

Describe intervention
(treatment/procedure/test):

1.4% sodium bicarbonate iv
infusion

Infusion was begun 1

hour prior to the start of contrast
administration

at3mL/kg forlhour, decreased
to 1.5 mL/kg per houduring the
procedure

and for 4 hours following
completion

of
theprocedure.Forpatientsweighing
more than 100 kg, the bolus and
infusion

rate were limited to those used for

Describe control
(treatment/procedure/test):

0.9% salindv infusion

Infusion was begun 1

hour prior to the start of contrast
administration

at3mL/kg forlhour, decreased
to 1.5 mL/kg per hour during the
procedure

and for 4 hours following
completion

of
theprocedure.Forpatientsweighing
more than 100 kg, the bolund

infusion

Length of

follow-up:
2-3 days for

laboratory
parameters
6 months for
clinical
effects

Lossto-
follow-up:
Intervention:
17 (10%)
Excluded

1 Did not
undergo
coronary
angiography

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

XH P2 NBRd
estimated eGFR

I: 21/158 (13%

C: 24/165 (15%)
Absolute
difference: 1.3,
95% CI:6.3 to 8.8,
p=0.75

Serum creatinine

>25% or 8.5mg/dL

I dzii K2 NA Q
conclusion:

The results of this
study do not
suggest that
hydration with
sodium
bicarbonate

is superior to
hydration with
sodium chloride
for the prevention
of contrast
mediunmginduced
nephropathy in
patients with
moderate to




medication),
-age older than 75
years

Exclusion criteria
1) inability to
obtain consent, 2)
receipt d a sodium
bicarbonate
infusion prior to
randomization,

3) emergency
cardiac
catheterization,
4) intra-aortic
balloon
counterpulsation,
5) dialysis,

6) exposure to
radiographic
contrast media
within the
preceding 2 days,
7) allergy to
radiographic
contrast media,

8) acutely
decompensated
congestive heart
failure,

9) severe valvular
abnormality (eg,
severe aortic
stenosis or

mitral
regurgitation),

10) single

patients weighing100kg

rate were limited to those used for
patients weighing100kg

16 Didnot
have

estimated
GFR data
1-4 d after
procedure

Control:
13 (7%)
Excluded
2 Did not
undergo
coronary
angiography
11 Did not
have
estimated
GFR data
1-4 d after
procedure

Incomplete
outcome

data

As above for
laboratory
paramters.
All patients
were
followed up
for clinical
events.

increase

I: 26/158 (17%)
C: 30/165 (18%)
Absolute
difference: 1.7,
95% CI:6.5 to
10.0, p=0.78

30-day mortality
I: 3/175 (2%)

C: 3/178 (2%)
p>0.05

6-month mortality
I: 34%

C: 2%

P=0.54

6-month start of
dialysis

I: 2/175 (1%)
C: 4/178 (2%)
P-value not
reported

severe chronic
kidney disease
who are
undergoing
coronary
angiography.




functioning

kidney,

11) history of
kidney or heart
transplantation,
12) change in
estimatedGFR of
7.5% or more per
day or a cumulative
change of15%or
more over the prior
2 or more days

N total at baseline
Intervention: 175
Control: 178

Important

prognostic factorg
For example

age (IQR range)
I: 71 (6575)
C: 71 (6576)

Sex:
I: 65% M
C:62% M

Groups comparable
at baseline? Yes

Gomes,
2012

Type of study:
randomized
controlled trial

Setting:
elective
patients, 6

Inclusion criteria

1) patients at
moderate to high
risk for developing
CIN who were
referred for elective
coronary

Describe intervention

(treatment/procedure/test):

154 mEq/l of sodium bicarbonate

in 5% dextrose and2E[)

Describe control

(treatment/procedure/test):

0.9% saline infusion

3 mL/ kg/ h for 1 hour immediately

Length of
follow-up:
48 hours

Lossto-

follow-up:
Not reported

Outcome measures
and effect size
(include 95%Cl and
p-valueif

available):

CIN

I dzii K2 N& Q
conclusion:

Hydration with
sodium
bicarbonate was
not superior to




difference
centres

Country: Brazil
Source of

funding: none
reported

angiography or PCI
at 6 centers

2) serum creatinine
X MPH Y3IK
glomerular

filtration rate (GFR)
<50 mL/min

Exclusion criteria
1) age <18 years,
2) use of
radiographic
contrast media
during the last 21
days,

3) history of
dialysis,

4) cardiac
insufficiency class
-V NYHA,

5) emergency
procedures

N total at baseline
Intervention: 150
Control: 151

Important

prognostic factors
For example

age * SD:
1:64 +£12
C:65+12

Sex:
I: 69% M
C:75% M

3 mL/ kg/ h for 1 hour immediately
before contrast injection

same fluid at a rate of 1 mL/kg/h
during contrast exposure and for ¢
hours after the procedure

before contrast injection
samefluid at a rate of 1 mL/kg/h
during contrast exposure and for §
hours after the procedure

Incomplete
outcome

data
Not reported

(=an increase in

a4 SNHzy ONXB
0.5 mg/dL 48 hours
after exposure to
contrast medium)

I: 9/150 (6%)

C: 9/151 (6%)
P=0.97

Dialysis:
I: 0%

C: 0%
P=1.00

Death:
I: 3%
C: 5%
P=0.81

saline to prevent
contrast media
induced
nephropathy in
patients at risk
undergoing
cardiac
catheterization.




eGFR = SD
I:51+13
C:52+13

Groups comparable]
at baseline? Yes

Huber,
2016

Type of study:
randomized
controlled

Setting: single
center
university
hospital

Country:
Germany

Source of
funding:
institutional
support

Inclusion criteria:

1) >18 years;
2) increased risk of

CIN undergoing
administration of

CM.High risk was
defined by a serum
creatinine level
KMOM 2 NI x
plus an

additional risk
factor like diabetes
mellitus, renal
failure in past
medical history, or
nephrotoxic
medication
(aminoglycoside,
vancomycin,
amphotericin B,
and diuretic).

Exclusion criteria:
1) preexisting renal
replacement
therapy;

2) unstable serum
creatinine levels
(difference of more
than _0.4 mg/dL

Describe intervention

(treatment/procedure/test):

Group B received bicarbonate
infusion with 200mg theophylline.

Describe control
(treatment/procedure/test):

Control group S received sodium
chloride infusion with 200mg
theophylline.

Length of

follow-up:
48h after CM

Lossto-
follow-up:
1:14/91
C: 14/94

Incomplete
outcome

data:
Not reported

Outcome measures
and effect size
(include 95%Cl and
p-value if
available):

CIN

as a raise in serum
creatinine of _25%
or _0.5 mg/dL
within 48 h after
contrast
application

I: 1/74 (1.4%)

C: 7178 (9%)
P=0.039

Dialysis:
I: 9%
C:17%
P=0.189

I dzii K2 N&E Q

conclusion:

WLy LI GA
increased risk of

CIN receiving
prophylactic
theophylline,
hydration with
sodium
bicarbonate

reduces contrast

induced renal
impairment
compared to
hydration with

ALt AySoQ




within 3

days before
contrast
application);

3) contraindi
cations for
theophylline

or sodium
bicarbonate
(allergies,
tachycardia,
alkalosis,

and hypokalemia);
and,;

4) additional
interventions that
might

influence renal
function.

Important

prognostic factors
For example

age * SD:
1:64.4 +15.7
C:66.1 £13.3

Sex:
1: 59.5% M
C:66.7% M

Baseline SCr:
1:1.25+ 0.69 mg/dL
C:1.38+ 0.65 mg/dL

Groups comparable]
at baseline? Yes




Manari,
2014

Type of study:
randomized
controlled

Setting:
emergency
patients,
multicentre
trial

Country: Italy
Source of

funding: not
reported

Inclusion criteria

1) Patients

with STEMI within
12 h from symptom
onset referred

for primary
angioplasty

2) age at least8
years

3) chest pain lasting
for at least 30 min
associated with
STsegment
elevation of 0.2mV
or more in at least
two

contiguous leads or
new left bundle
branch block

Exclusion criteria
1) the concomitant
detection of
mechanical
complications,

2) previous
peritoneal or
hemodialysis
treatment, 3) the
presence of
postanoxic coma
4) pregnancy

N total at baseline
Intervention 1: 145
Intervention 2: 154

Control 1: 142

Describe intervention
(treatment/procedure/test):

11:

sodium bicarbonateolution 1
ml/kg of body weight per hour for
12 h

12:

3 ml/kg of body weight per hour
for 1 h, followed by

1 ml/kg of body weight per hour
for 11 h

Describe control
(treatment/procedure/test):

C1:

Intravenous normal saline (0.9%)
at a rate of 1 mi/kg obody

weight per hour for 12 h

C2:

normal saline at a

rate of 3 ml/kg of body weight per
hour for 1 h followed by

1 mi/kg of body weight per hour
forllh

Length of
follow-up:
3 daysg

laboratory
parameters
12 monthsg
clinical
events

Lossto-

follow-up:
Not reported

Incomplete
outcome

data
Not reported

Outcome measures
and effect size
(include 95%CI and
p-value if
available):

a/ NJ Ay ONEB
compared to
baseline

11: 24 (16%)

12: 27 (18%)

C1: 29 (19%)

C2: 27 (19%)
P=0.92

ad/ NJ Ay ONB
mg/dLfrom
baseline

11: 5 (3%)

12: 3 (3%)

C1: 7 (5%)

C2: 8 (6%)

P=0.51

Mortality did not
differ at 30 days
and at 12 months
(data not shown).

I dzii K2 N& Q
conclusion

In patients with
STEMI undergoing
PPCI, highvolume
hydration with
normal saline or
sodium
bicarbonate
administrated at
the time of
contrast media
administration
was not
associated with
any significant
advantage in
terms

of CIAKI
prevention.




Control 2: 151

Important

prognostic factors
For example

age + SD:
11: 64 £ 13
12:65 + 13
Cl1:65+13
C2:65+12

Sex:

11: 72% M
12: 75% M
C1: 75% M
C2:77% M

eGFR ml/min
11: 80 + 26
12: 82 + 24
C1:81+£23
C2:82+25

Groups comparable
at baseline? Yes

Ozcan,
2007

Type of study:
randomized
controlled trial

Setting:
elective
patients

Country:
Turkey

Source of

Inclusion criteria
patients who were
scheduled

for coronary
angiography or
percutaneous
coronary
intervention

and had a baseline
creatinine level
N1.2 mg/dL

Describe intervention
(treatment/procedure/test):

1.4% sodium bicarbonate

Ivfluid (1 mL/kdh,

upper limit 100 mL/h) for 6 hours
before and 6 hours after the
procedure

Describe control
(treatment/procedure/test):

0.9% saline

Ivfluid (1 mL/kgh,

upper limit 100 mL/h) for 6 hours
before and 6 hours after the
procedure

Length of
follow-up:
48 hours

Lossto-

follow-up:
Not reported

Incomplete
outcome

data:
Not reported

Outcome measures
and effect size
(include 95%CI and
p-value if
available):

CIN

(=anincrease in
serum creatinine
N25% or 0.5 mg/dL
after 48 hours)

I: 12/88

I dzii K2 N& Q
conclusion

Hydration with
sodium
bicarbonate
provides better
protection against
CINthan the
sodium chloride
infusion does
alone.




funding: not
reported

Exclusion criteria
1) uncontrolled
hypertension
(systolic and
diastolic blood
pressureN160 mm
Hg andN110 mm
Hg, respectively),
2) emergency
catheterization,

3) recent exposure
to radiocontrast
medium within 2
days,

4) volume overload,
5) serum creatinine
levels>4 mg/dL

N total at baseline
Intervention: 88
Control: 88

Important

prognostic factorg
For example

age median
(minimumcg
maximum)
I: 68 (4386)
C: 70 (4eB4)

Sex:
1: 73% M
C:75% M

Creatinine
clearance (mL/min)

C: 4/88

P=0.043

RR (adjusted): 0.29
95% CI: 0.090.96




I: 53 (21¢ 81)
C: 50 (22101)

Groupscomparable
at baseline? Yes

Ratcliffe,
2009

Type of study:
randomized
controlled trial

Setting:
elective
patients, 1
center

Country:
United States
of America

Source of
funding: not
reported

Inclusion criteria

1) ambulatory or
hospitalized
patients who were
scheduled for
invasive coronary
angiography or
percutaneous
coronary
intervention for the
evaluation and
treatment of
coronary artery
disease

2) willing to
participate

in the study, and
were able to
understand and
provide

informed written
consent

3) patients older
than 18 years of
age, with renal
insufficiency
defined by elevated
serum creatinine
(greater than 132.6
>Y2f k]|

in men, and greater
GKFY vmmn®

Describe intervention
(treatment/procedure/test):

Iv0.9% NaHCO3 hydration

at an infusion rate of

3 mL/kg/h for 1 h before contrast,
and continued at InL/kg/h during
the procedure and for 6 h
following contrast exposure

Describe control
(treatment/procedure/test):

Iv0.9% saline hydration

at an infusion rate of

3 mL/kg/h for 1 h before contrast,
and continued at 1 mL/kg/h during
the procedure and fo6 h
following contrast exposure

Length of

follow-up:
72 hours

Lossto-
follow-up:
Intervention:
15/30 (50%)
Reasons:

11 lack of
complete
follow-up

4 other
reasons

Control:
10/29 (30%)
8 lack of
complete
follow-up

2 other
reasons

Incomplete
outcome

data
As above

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CIN

(=an increase of
greater than 25% in
serum creatinine
concentration from
baseline to 72 h
after
administration of
the contrast media)
I: 2/19 (11%)

C: 1/15 (7%)
p>0.05

I dzii K2 N& Q
conclusion:

CIN in highrisk
patients may be
effectively
minimized solely
through the use of
an aggressive
hydration protocol
and an ise
osmolar contrast
agent. The
addition of
NaHCO3 and/or
NAC did not have
an effect on the
incidence ofCIN.




in women) or
reduced calculated
creatinine
clearance (less thar
1.002 mL/s) using
the

CockcroftGault
formula, and/or
diabetes mellitus
on oral antiglycemic
or insulin therapy

Exclusion criteria
1) pregnancy or
lactation; 2) acute
myocardial
infarction;

3) clinical signs of
heart failure (or
documented
ejection fragion of
less than 35%);
4) cardiogenic
shock; 5)
hypertrophic or
restrictive
cardiomyopathy;
6) contrast medium
exposure within
one week before
the procedure;

7) previous serious
reactions to
contrast medium;
8) renal
transplantation;
dialysis; severe




comorbid illness;

9) use of dopamine,
mannitol or
fenoldopam; 10)
newly discovered
uncontrolled
diabetes mellitus;
11) the inability to
obtain informed
consent or follow

up

N total at baseline
Intervention:
Control:

Important

prognostic factorg
For xample

age = SD:
16711
C:64+10

Sex:
1: 58% M
C:60% M

Groups comparable
at baseline? Yes

Recio
Mayoral,
2007

Type of study:
randomized
controlled trial

Setting:
emergency
patients, one
hospital

Inclusion criteria
1) acute coronary
syndrome (ACS)
patients who were
admitted to our
coronary care unit
2) patients with

myocardial

Describe intervention
(treatment/procedure/test):

Active prophylactic treatment of
PCl:

Intravenous bolus of 5 ml/kg/h of
alkaline saline solution with 154

Describe control
(treatment/procedure/test):

Standard treatment:
perfusion of isotonic saline (0.9%),
at rate of 1 ml/kg/h for 12 hfger

PCI plus 2 doses of 600 meAR

Length of

follow-up:
3 days

Lossto-

follow-up:
Not reported

Outcome measures
and effect size
(include 95%Cl and
p-value if

available):

CIN

(=an absolute

I dzii K2 N& Q
conclusion

Rapid intravenous
hydration with
sodium
bicarbonate plus
N-AC before




Country:
United
Kingdom

Source of
funding: not
reported

infarction treated
with primary PCI or
rescue PCI, as well
as patients with
high-risk norgSTF
segment elevation
ACS needing urgen
revascularization

Exclusion criteria

1) end-stage renal
failure on dialysis,
2) uncontrolled
hypertension
(systolic blood
pressure

>160 mm Hg and/or|
diastolic blood
pressure>100 mm
Hg)

3) signs of cardiac
failure not
responding to
medical treatment,
4) known severe
aortic valve stenosis
(area>1.0 cm2),

5) allergy to iodated
contrast or NAC 6)
pregnancy

N total at baseline

Intervention: 56
Control: 55

Important

prognostic factors

mEg/l of sodium bicarbonate in 59
glucose andH20 (adding 77 ml of
1,000 mEq/I sodium bicarbonate t
433 ml of 5% glucose in H20) plu
2,400 mg of NAC in the same
solution over 1 hour the bolus wag
administered

in the 60 min preceding contrast
injection

Afterward, patients received fluid
therapy, wihout NAC, at 1.5
ml/kg/h perfusion rate in the 12 h
after the procedure plus 2 doses ¢
600 mg NAC orally the next day

orally the next day

Incomplete
outcome

data:
Not reported

increase in SCr
concentration

of 0.5 mg/dl or
more from baseline
value in the 3 days
after

PCI)

I: 1/55 (2%)

C: 12/55 (22%)
Odds ratio: 0.065
(95% CI: 0.008
0.521, p=0.01)

Acute anuric renal
failure

I: 1/55 (2%)

C: 7/55 (13%)
P=0.032

contrast injection
is effective and
safe in

the prevention of
CIN in patients
undergoing
emergency PCI.




For example
age = SD:
I: 65+ 10
C:64+9

Sex:
1: 68% M
C:71% M

Glomerular
filtration rate
(mL/min)

I: 75+ 21
C:74+20

Groups comparable]
at baseline? Yes

Sodium bicarbonate short schedule versus saline long schedule for coemgiography and/or percutaneous intervention
Briguori, Type of study: | Inclusion criteria Describe intervention Describe control Length of Outcome measures ! dzii K 2 NE Q
2007 randomized 1) patients with (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion:
controlled trial | chronic kidney 48 hours for | (include 95%CI and
diseasevho 154 mEq/L sodium bicarbonate in| Isotonic saline (0.90%) waiven laboratory p-value if The strategy of
Setting: underwent dextrose and H20,. intravenously at a rate of 1 mL/kg| parameters | available): volume
elective coronary and/or The initial intravenous bolus was { body weight per hour 5 days for supplementation
patients, one | peripheral mL/kg/h for 1 hour immediately (0.5 mL/kg for patients with left clnical events| CIN by sodium
hospital angiography and/or| before contrast injection. After ventricular ejection fraction 40%) (sincrease 25% of | bicarbonate plus
angioplasty this, patients received the same | for 12 hours before and 12 hours | Lossto- creatinine NAC seems to be
Country: Italy | 2)_18 years of age | fluid at a rate of 1 mL/kg/h during | after administration of the contras{ follow-up: concentration) superior to the
3) stable serum contrag exposure and for 6 hours| agent. Intervention: | I: 2/108 (2%) combination of
Source of creatinine after the procedure. 9/117 (8%) C: 11/111 10%) normal saline with
funding: not concentration>2.0 NAC orally at a dose of 1200 mg | 8 had no P=0.02 NAC alone or with
reported mg/dL and/or or an | NAC orally at a dose of 1200 mg | twice dailyon the day before and | follow-up sCr the addition of
estimated twice daily on the day before and | the day of administration of the value Renal failure ascorbic acid in
glomerular the day of administration of the contrast agent (total of 2 days). 1 had no requiring preventing CIN in
filtration rate <40 contrast agent (total of 2 days). contrast temporary dialysis: | patients at
mL/ min'1.73 nf exposure I: 1/108 (1%) medium to high

C: 1/111 (1%)

risk.




Exclusion criteria
1) serum creatinine
levels>8 mg/dL,

2) a history of
dialysis,

3) multiple
myeloma, 4)
pulmonary edema,
4) acute myocardial
infarction,

5) recent exposure
to radiographic
contrast within 2
days of the study,
6) pregnancy,

7) administration of
theophylline,
dopamine,
mannitol, or
fenoldopam

N total at baseline
Intervention: 111
Control: 108

Important

prognostic factors
For example

age = SD:
:70+9
C:71x9

Sex:
I: 88% M
C:81% M

Groups comparable|

Control:
71118(6%)

7 had no
follow-up sCr
value

Incomplete
outcome

data:
As above

p-value not
reported




at baseline?

Yes
Castini, Typeof study: | Inclusion criteria Describe intervention Describe control Length of Outcome measures ! dzii K 2 NA Q
2008 randomized 1) patients (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion:
controlled trial | undergoing 5 days (include 95%CI and
coronary p-value if Our findings
Setting: one angiography and/or| 154 mL of 1000 mEg/L SB added| saline (0.9%) given intravenously | Lossto- available): suggest that
hospital percutaneous 846 mL of 5% dextrose in H20. T| a rate of 1 mL/kg body weight per| follow-up: neither the
coronary initial intravenous bolus was 3 hour for 12 hours bfore and 12 Not reported | CIN1 addition of NAC
Country: Italy | intervention mL/kg for 1 hour immediately hours after administration of the (manincrease in nor the
2)aged 18 years or| before contrast injection. contrast agent Incomplete serum creatinine administration of
Source of older with stable Thereafter, patientseceived the outcome concentratiom5% | SB add further
funding: not serum creatinine same fluid at a rate of 1 mL/kg pe| data over the baseline | benefit in CIN
reported levelsxl.2 mg/dL hour during contrast exposure ang Not reported | value in any of the | prevention,
for 6 hours after the procedure. 3 predefined time | compared to
Exclusion criteria points: 24 hours, 48 standard

1) serum creatinine
levels>4 mg/dL,

2) a history of
dialysis,

3) multiple
myeloma,

4) pulmonary
edema,

5) cardiogenic
shock,

6) acute myocardial
infarction,

7) emergency
catheterization,

8) recent exposure
to radiographic
contrast media
within 7 days of the
study, 9) allergy to
iodinate contrast
media or NAC,

hours and 5 days)
I: 7 (14%)

C: 7 (14%)
P>0.05

CIN2

(=the rate of an
absolute increase
in serum creatinine
concentration.5
mg/dL at the same
time-points)

I: 6 (12%)

C: 4 (8%)

p>0.05

No patients
required dialysis.

hydration with
isotonic saline
infusion.




10) previous
enroliment in the
same or other
protocols, 11)
pregnancy,

12) administration
of theophylline,
mannitol,
dopamine,
dobutamine,
nonsteroidal anti
inflammatory
drugs, or
fenoldopam.

N total at baseline
Intervention: 52
Control: 51

Important

prognostic factors
For example

age * SD:
1: 70+ 8
C:73+8

Sex:
I: 85% M
C:84% M

Groupscomparable
at baseline? Yes

Hafiz, 2012

Type of study:
randomized
controlled trial

Setting:

Inclusion criteria

1) patients
undergoing elective
coronary and
peripheral

Describe intervention

(treatment/procedure/test):

dextrose 5% in water containing
154 mEq/L of NaHCO3 with or

Describe control

(treatment/procedure/test):

intravenous 0.9% normal saline

with or without NAC

Length of

follow-up:
48 hours

Lossto-

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

I dzii K2 N&E Q
coclusion:

Incidence of Gl
AKIl was no




elective
patients, two
tertiary
hospitals

Country:
United states
of america

Source of
funding: not
reported

angiography and
intervention.

2) serum creatinine
>1.6 mg/dl in noR
diabetics and>1.4
mg/dl in diabetics
or an estimated
glomerular
filtration rate
(eGFR) 0f50
ml/min/1.73 m2,
calculated by the
Modification of Diet
in Renal Disease
(MDRD) formula

3) age >18 years

Exclusion criteria
(1) were on dialysis
(2) had unstable
renal function
(defined as change
in serum creatinine
of

>0.4 mg/dl within
48 hr prior to the
index procedure),
(3) had pulmonary
edema,

(4) had serum
bicarbonate level
>34 mmol/L;

(5) received
fenoldapam,
mannitol,
dopamine, or NAC
within 48 hr prior to

without NAC

NAC was used in 50% of patients
both study arms in a similarly
randomized fashion as above;
1,200 mgwas administered orally
2¢12 hr before the procedure
followed by another 1,200 mg oral
dose &12 hr after the procedure

NAC was used in 50% of patients
both study arms in a similarly
randomized fashion as above;
1,200 mg was administered orally
2¢12 hr before the procedure
followed by another 1,200 mg oral
dose &12 hr after the procedure

follow-up:
Not reported

Incomplete
outcome

data:
Not reported

CHAKI
(3increase in serum
creatinine
concentration of
either >25% or>0.5
mg/dl at 48 hr after
the procedure)

I: 12%

C: 9%

p>0.05

Therewere no
deaths or major
adverse effects
noted in our
patient population
during

the study period.

different in the
NaHCO3 group
compared to

saline group, and

NAC did not
reduce GIAKI in
the two study
arms.




the index
procedure;

(6) were in
cardiogenic shock,
(7) were allergic to
contrast media,
(8) were pregnant,
(9) were unable to
provide informed
consent.

N total at baseline
Intervention: 159
Control: 161

Important
prognostic factor§
For example

age (IQR):

I: 74 (6580)

C: 73 (630)

Sex:
I: 56% M
C:57% M

eGFR
I: 42 (3251)
C: 41 (3%0)

Groupscomparable
at baseline? Yes

Klima, 2012

Type of study:
randomized
controlled trial

Setting:

Inclusion criteria
All patients
admitted with renal
dysfunctior{actual
serum ceatinine

Describe intervention

(treatment/procedure/test):

The initial intravenous bolus was |
mL/kg/h of 166 mEqg/L sodium

Describe control
(treatment/procedure/test):

The infusion of 0.9% sodium
chloride was administered at a

Length of

follow-up:
48 hours

Lossto-

Outcome measures
and effect size
(include 95%CI and
p-valueif

available):

I dzii K2 N&E Q
conclusion:

Volume
supplementation




elective
patients,
multi-center
trial

Country:
Switzerland

Source of
funding:
commercial
and non
commerzial

level above the
upper limit of
normal of the
serum creatinine
(0.93mmol/L for
women and.117
mmol/L for men) or
estimated
glomerular
filtration rate
(eGFR)60
mL/min/1.73 m2
[eGFR calculated
using the
abbreviated
Modification of Diet
in Renal Giease
(MDRD) study
equationl6]}
scheduled to
undergo an intra
arterial or
intravenous
radiographic
contrast procedure
on the next day

Exclusion criteria
1) agex18 years,
2) preexisting
dialysis, allergy to
radiographic
contrast,

3) pregnancy,

4) severe heart
failure (NYHA
functional class Il

bicarbonate for 1 h immediately
before radiocontrast injection.
Following this, patients received
the same fluid at a rate of 1
mL/kg/h during the contrast
exposure and for 6 h after the
procedure.

continuous rate of 1 mL/kg/h,
beginning from 8 p.m. on the day
before the procedure and for at
least 12h after the procedure.

follow-up:
Intervention:

6/93 (6%)

5 received no
radiocontrast
1 refused
participation

Control:

4/93 (4%)

4 received no
radiocontrast

Incomplete
outcome

data:
As above

CIN

(=an increase of
#25% or an
increase ofid4
pmol/L in the
baseline serum
creatinine
concentration
within 48 h)

I: 9%

C:1%

P=0.02

No patient
experienced a
serious adverse
event related to
the infusion (death,
intensive care unit
admission). Also,
no patient required
intravenous
diuretics or nitrates
due to pulmonary
congestion.

with 24 h sodium
chloride 0.9% is
superior to
sodium
bicarbonate for
the prevention of
CIN.




and V),

5) N-acetylcysteine
M4 h before
contrast,

6) clinical condition
requiring
continuous fluid
therapy, e.g. severe
sepsis

N total at baseline
Intervention: 87
Control: 89

Important

prognostic &ctor<:
For example

age median (IQR):
I: 78 (7682)
C: 75 (7682)

Sex:
I: 66% M
C:62% M

eGFR £ SD
14311
C:43+12

Groups comparable
at baseline? Yes

Lee, 2011

Type ofstudy:
randomized
controlled trial

Setting:
elective

Inclusion criteria
1) patients
undergoing
coronary or
endovascular

angiography or

Describe intervention

(treatment/procedure/test):

Sodium bicarbonate infusion (154
mEg/L in dextrose and water) was

Describe control

(treatment/procedure/test):

0.9% sodium chloride 1 ml/kg/hou
for 12 hours before and after the

Length of

follow-up:
48 hours for

laboratory
parameters
6 months for

Outcome measures
and effect size
(include 95%CI and
p-value if
available):

| dzii K2 NA Q

conclusion:

In conclusion,
hydration with
sodium




patients,
multicentre
trial academic
hospitals

Country:
Korea

Source of
funding: not
reported

intervention

2) serum creatinine
XL.1 mg/dl,
estimated
glomerular
filtration rate
(eGFR)§0
ml/min/1.73 n,
3) agexl8 years,
4) diagnosis with
diabetes mellitus

Exclusion criteria
1) inability to
obtain informed
consent,

2) serum creatinine
»#8 mg/dl, eGFRY5
ml/min/1.73 m’ at
rest,

end-stage renal
disease on
hemodialysis,

3) multiple
myeloma,

4) pulmonary
edema,

5) uncontrolled
hypertension
(systolic pressure
>160 mm Hg or
diastolic pressure
>100 mm Hg),

6) acute ST
segment elevation
myocardial
infarction while

begun 1 hour before the start of
contrast injection, starting at 3
ml/kg/hour and decreasing to 1
ml/ kg/hour during the procedure
and for 6 hours after completion o
the procedure

All patients received NAC 1,200 ni
2 times/day for 2 days starting the,
day before the index procedure

procedure

All patients received NAC 1,200 n
2 times/day for 2 days starting the
day before the index procedure

clinical
parameters

Lossto-
follow-up:

Intervention:

5/193 (3%)
All had no
laboratory
data

Control:
2/189 (1%)
All had no
laboratory
data

Incomplete
outcome

data
As above

CIN

(=aR25% increase
in serum creatinine
concentration

or ax).5 mg/dl
absolute increase
in serum creatinine
from baseline
within 48 hours
after contrast
exposure)

I: 17 (9%)

C: 10 (5%)

P=0.17

Requirement of
hemodialysis

I: 4 (2%)

C: 2 (1%)
P=0.69

Rates of death,
myocardial
infarction, and
stroke did not
differ significantly
at 1 month and 6
months after
contrast exposure.

bicarbonate is not
superior to
hydration with
sodium chloride in
preventing CIN in
patients with
diabetic
nephropathy
undergoing
coronary or
endovascular
angiography or
intervention.

Infusion rates
were decreased to
0.5 mi/kg/hour in
patients with left
ventricular
ejection fraction
MH45% in the 2
treatment arms.




undergoing primary
percutaneous
intervention,

7) emergency
coronary
angioplasty or
angiography,

8) use of contrast
media within the
previous 2 days,
9) pregnancy,
10) allergy to
contrast medium
11) medications
such as
theophylline,
dopamine,
mannitol,
fenoldopam, and
NAC

N total at baseline
Intervention: 193
Control: 189

Important
prognostic factorg
For example

age median (IQR)
I: 69 (6373)

C: 68 (6772)

Sex:
1: 70% M
C:71% M

eGFR:




|- 46 (3453)
C: 46 (353)

Groups comparable
at baseline? Yes

Maioli,
2008

Type of study:
randomized
controlled trial

Setting:
elective
patients, one
center

Country: Italy
Source of

funding: not
reported

Inclusion criteria
1) patients with
pre-angiographic
estimated creatinin
clearance<60
ml/min

2) undergoing
planned
angiographic
procedures

Exclusion criteria
1) creatinine

Of S NryOS§
ml/min n =691

2) refusal to
participate n = 18
3) administration of
contrast medium
within the previous
10 days n =12

4) end stage renal
diseasen=3

N total at baseline
Intervention: 250
Control: 252

Important

prognostic factors
For example

age median (IQR):

Describe intervention
(treatment/procedue/test):

Sodium bicarbonate (154 mEg/l in
dextrose and water) received 3
ml/kg for 1 h before contrast
medium, followed by an infusion g
1 ml/kg/h for 6 h after the
procedure.

All patients received 600 mg oral
NAC twice a day from the day
before to theday after the
procedure

Describe control
(treatment/procedure/test):

1 mi/kg/h 0.9% sodium chloride fo
12 h before and after the
procedure

Length of
follow-up:
5 days

Lossto-
follow-up:
Intervention:
4/252 (2%)
3 died

1 acute renal
failure

Control:
5/250 (2%)
4 died

1 acute renal
failure

Incomplete
outcome

data
As above

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CIN

(=an absolute
increase of at least
0.5 mg/dl over
baseline serum
creatinine within 5
days afterthe
administration of
the contrast
medium)

I: 25 (10%)

C: 29 (12%)
P=0.60

CIN2

(=as a relative
increase_25% over
baseline serum
creatinine within 5
days after contrast
agent
administration)

I: 15%

C:21%

P=0.13

I dzii K2 N& Q
conclusion:

Hydration with
sodium
bicarbonate plus
NAC before
contrast medium
exposure is not
more effective
than hydration
with isotonic
saline plus NAC
for prophylaxis of
AN in patients
with moderateto-
severe renal
dysfunction.




I: 74 (6779)
C: 74 (7679)

Sex:
1: 57% M
C:61% M

eGFR £ SD:
14311
C:42+10

Groups comparable]
at baseline? Yes

Death and acute
renal failure, see
columna C2 £ f 2
dzLJ T2 NJ Y]
no significant
difference in
clinical events.

Nieto-Rios,
2014

Type of study:
randomized
controlled trial

Setting:
elective
patients,
single center

Country:
Colombia

Source of
funding: not
reported

Inclusion criteria

1) Inpatients in a
tertiary center,
scheduled to
undergo a
procedure with the
nonionic
radiographic
contrast agent
iohexol.

2) serum creatinine
levels of at least 1.2
mg/dL (106.1
>Y2f k[ O F
type 2 didetics,

Exclusion criteria
1) current clinical
diagnosis of
exacerbated
congestive heart
failure, 2) ejection
fraction <35% by

previous

Describe intervention
(treatment/procedure/test):

3 ml/kg of sodium bicarbonate
solution (150 mEg/L) one hour
prior to procedure and then drip
rate was decreased to 1 ml/
kg/hour until 6 hours post
procedure

Describe control

(treatment/procedure/test):

1 ml/ kg/hour of normal saline
solution, starting 12 hours before
and continuing 12 hours after

iohexol contrast

Length of

follow-up:
5 days

Lossto-
follow-up:

Intervention:

71107 (7%)
3 died

1
withdrawed
3 technical
difficulties

Control:
1/113 (1%)
1 died

Incomplete
outcome

data
As above

Outcome measures
and effect size
(include 95%CI and
p-value if
available):

CIN

(=increase in
serum creatinine
on 25% or more
within 2 days after
administration of
radiographic con
trast)

I: 12 (12%)

C: 8 (7%)

RR: 1.68, 95% CI:
0.72¢ 3.94
p>0.05

Decompensated
heart failure
I: 3 (3%)

C: 7 (6%)

Authors
conclusion:

Ourinvestigation
showed that there
were no
differences
between normal
saline solution
(extended
infusion)vs.
bicarbonate
solution for
nephroprotection.




echocardiography,
3) signs of acute
pulmonary edema
within 48 hours
before the
procedure,

4) systolic blood
pressure <90 mmH¢
or requirement of
vasqressors
support,

5) patients with
exposure to
contrast 30 days
prior to the study,
6) known allergy to
contrast dye,

7) chronic renal
disease with dialysis
therapy,

8) criteria for
dialytic urgency,

9) pregnancy,

10) requirement of
an emergency
procedure (e.g.,
aortography for
diagnosis of aortic
aneurism),

11) patients with
serum potassium
<3 mEqg/L (because
of the risk of
hypokalemia
induced by
bicarbonate),

12) uncompensated

P=0.34




diabetes mellitus
(four different
vaues >200 mg/dL
in the previous 24
hours)

13) patient or
physician refusal to
participate.

N total at baseline
Intervention: 107
Control: 113

Important

prognostic factorg
For example

age + SD:
I:61+17
C:60+17

Sex:
1:57% M
C:58% M

BaselinesCr
(mg/dL):
:1.3+0.3
C:1.3+£0.3

Groups comparable
at baseline? Yes

Shawvit,
2009

Type of study:
randomized
controlled trial

Setting:
elective

Inclusion criteria

1) patients with
chronic kidney
disease (CKD) stag
IliclV undergoing

cardiac

Describe intervention

(treatment/procedure/test):

154 mEqg/L sodium bicarbonate in
5% dextrose in water mixed by
adding 154 mL of 1,000 mEq/L

Describe control
(treatment/procedure/test):

12-hour infusion of 154 mEg/L
(0.9%) sodium chloride at a rate 0

1 mL/kg per hour before cardiac

Length of

follow-up:
2 days

Lossto-
follow-up:

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

I dzii K2 N&E Q
conclusion:

Hydration with
sodium
bicarbonate is not




patiens,
singlecenter

Country: Israel
Source of

funding: not
reported

catheterization

Exclusion criteria
1) plasma
creatinine levels
more than

8 mg/dL or eGFR
less than 15
mL/min, change in
plasma creatinine
levels of#0.5 mg/dL
during the previous
24 hours,

2) preexisting
dialysis, multiple
myeloma,

3) pulmonary
edema,

4) uncontrolled
hypertension
(systolic

>160 mmHg,
diastolic>100
mmHg),

5) recent exposure
to radiographic
contrast, or other
nephrotoxic
medications (within
2 days of the
study),

6) allergy to
radiocontrast,

7) pregnancy

N total at baseline
Intervention: 51

sodium bicarbonate to 846 mL of
5% dextrose in water. The initial I\
bolus was 3 mL/kg for 1 hour
before cardiac catheterization.
Following this bolus, patients
recaved the same fluid at a rate 0
1 mL/kg per hour during the
contrast exposure and for 6 hours|
after the procedure.

For patients weighing more than
110 kg, the initial fluid bolus and
drip were limited to those doses
administered to patients weighing
110kg.

catheterization and NAC 600 mg
2/d

orally the day before and the day
of the procedure

Intervention:
0 (0%)

Control:

5/41 (12%)
No
laboratory
evaluation at
baseline or
after contrast
exposure

Incomplete
outcome

data:
As above

CHAKI

(=an increase of
25% or 0.3 mg/dL
or more in plasma
creatinine within

2 days of contrast
administration)

I: 5/51 (10%)

C: 3/36 (8%)
p>0.05

CHAKI2

(=an increase in
plasma creatinine
of 0.3 mg/dL or
more from
baseline)

I: 17%

C: 16%

P>0.05

No patient
developed more
than 50%
increment of
creatinine or
required renal
replacement
therapy during the
hospitalization.

more effective
than hydration
with sodium
chloride and oral
NAC for
prophylaxis of Gl
AKI in patients
with CKD stage dl
IV undergoing
cardiac
catheterization.




Control: 36

Important

prognostic factors
For example

age + SD:
1:72+10
C:71+9

Sex:
1: 84% M
C:70% M

eGFR
(ml/min/1.73n7) +
SD:

l:43+11
C:40+10

Groups comparable
at baseline? Yes

{ 2 RA dzY
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Chong,
2015

Type of study:
randomized
controlled trial

Setting:
University
Heart Centre
Country:
Singapore

Source of
funding: not
reported

Inclusion criteria:
1) adults >21 years
of age;

2) glomerular
filtration

rate (GFR) of X560
mL/min/1.73m2¢
calculated by the
abbreviated
Modification

of Diet in Renal
Disease (MDRD)
formulag

3) scheduled to

undergo elective

Describéntervention
(treatment/procedure/test):

11: Highdose oral NAC with a
sustained intravenous sodium
chloride infusion (NAC group)

12: Intravenous sodium
bicarbonate infusion (SOB
group)

Describe control
(treatment/procedure/test):

C1: Oral NAC arabbreviated
intravenous sodium bicarbonate
infusion (COM group)

Length of

follow-up:
48 hrs

Lossto-
follow-up:
11: 28/185
12: 29/182
C1: 25/181

Death:

11: 0/185
12: 1/182
C1:2/181

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CIN, which was
defined asi5%
increase of serum
Cr concentration
oraxin >Y2¢
(0.5mg/dL)
increase in serum
Cr within 48 h of

cardiac

I dzii K2 N& Q
conclusion

Whe combination
regimenwas not
superior to
individual
regimens in
preventing CIN in
patientswith
baseline renal
impairment. There
was a trend
suggesting that
the 12hour




cardiac
catheterisation with
or without PCI

4) were able to
receive pre
hydration for 12 h.

Exclusion criteria:
1) endstage renal
failure with GFR of
b15 mL/min/1.73

m2,
acuterenal failure
gAGK | bn

increase in serum
Cr levels in the
previous 24 h;

2) preexisting
dialysis;

3) pulmonary
oedema or
moderate to severe
congestive heart
failure

(New York Heart
Association 1glV);
4) inability to
withstand the fluid
load;

5) presence

of haemodynamic
compromise,
uncontrolled
hypertension
(untreated systolic
blood pressure
N160mmHg, or

catheterisation
or PCI

11: 6.5%
12: 12.8%
C1:10.6%
P=0.214

sustained sodium
chloride
prehydration
regimen was more
protective than
the 1-hour
abbreviated SOB
NBIAYSYy D




diastolic blood
pressure
N100mmHg)

6) emergency
cardiac
catheterisation

7) exposure to
contrast in the
previous two days;
8) allergies to
contrast or NAC;

9) administration of
sodium bicarbonate
or NAC within 48 h
of cardiac
catheterisation;

10) clinical
conditions requiring
continuous fluid
therapy such as
severe sepsis;

11) Use of
potentially renai
toxic drugs;

12) cispléin within
48 h of cardiac
catheterisation and
throughout the
study

duration;

Important

prognostic factor&
For example

age = SD:
I: 69 £ 10
12: 71 £ 10




C:67+10

Sex:

11: 72% M
12: 78% M
C:78% M

Groups comparable
at baseline? Yes

Motohiro,
2011

Type of study:
randomized
controlled trial

Setting:
elective
patient, 2
hospitals

Country: Japan
Source of

funding: not
reported

Inclusion criteria
1) patients
undergoing
coronary
angiography or
intervention
2)#@0 years old
3) had an estimated
glomerular
filtration rate
(eGFR¥x60
ml/min/1.73 m’

Exclusion criteria
1) serum creatinine
levels>4 mg/dl,

2) changes in serun
creatinine levels of
%#0.5 mg/dl during
the previous 24
hours,

3) preexisting
dialysis,

4) pulmonary
edema,

5) uncontrolled
hypertension

(treated systolic

Describe intervention
(treatment/procedure/test):

0.9% sodium chloride for 12 hours
before and after the procedure.

Sodium bicarbonate solution was
prepared by adding 154 ml of
sodium bicarbonate 1,000 mEqg/L
to

846 ml of 5% dextrose in water. Ir
the sodium bicarbonate group the
sodium bicarbonate solutiowas
changed 3 hours before contrast
administration

Describe control
(treatment/procedure/test):

0.9% sodium chloride for 12 hourg
before and after the procedure.

Length of

follow-up:
1 months

Lossto-
follow-up:

Intervention:

2179 (2%)
No
laboratory
test results

Control:
1/79 (1%)
Angialgia
due to
sodium
bicarbonate
infusion

Incomplete
outcome

data
As above

Outcome measures
and effect size
(include 95%Cl and
p-value if

available):

CIN

(=25% increase or
an absolute
increase of
_0.5mg/dlin
serum creatinine
from baseline
value, which
appeared within 2
days of the
produce)

I: 2 (3%)

C: 10 (13%)
P=0.02

relative risk 0.176,
95% confidence
interval

0.037 t0 0.83

No patient required
Hemodialysis.

I dzii K2 N& Q
conclusion

Sodium chloride
plus sodium
bicarbonate is
more effective
than sodium
chloride alone for
prophylaxis of CIN
and can lead to
retention of
better longterm
renal function.




blood pressure
>160 mm Hg or
diastolic blood
pressure>100 mm
Hg),

6) emergency
catheterization,
7) exposure to
radiographic
contrast within
previous

2 days,

8) any allergy to
radiograplic
contrast medium

N total at baseline
Intervention: 77
Control: 78

Important

prognostic factors
For example

age * SD:
I:74+7
C:71+9

Sex:
1: 64% M
C:76% M

Groups comparable|
at baseline? Yes

Tamura,
2009

Type of study:
randomized
controlled trial

Inclusion criteria

1) Patients who
were scheduled for
elective coronary

Describe intervention

(treatment/procedure/test):

Standard hydration with sodium

Describe control

(treatment/procedure/test):

Standard hydration with sodium

Length of

follow-up:
3 days

Outcome measures
and effect size
(include 95%Cl and

p-value if

I dzii K2 N& Q
conclusion

In conclusion,




Setting:
elective
patients, two
hospitals

Country:Japan
Source of

funding: not
reported

arteriography or
percutaneous
coronary
intervention

2) age>20 years

3) serum creatinine
(Cr) levebl.1 to
<2.0 mg/dl.

Exclusion criteria
1) allergy to
contrast medium,
pregnancy,

2) history of
dialysis,

3) exposure to
contrastmedium
within the
preceding 48 hours
of the study,

4) acute coronary
syndrome within
the preceding 1
month of the study,
5) severe symptoms
of heart failure
(New Yok Heart
Association
functional class IV),
6) left ventricular
ejection fraction
>25%,

7) severe chronic
respiratory disease,
8) single
functioning kidney,

9) administration of

chloride plus singlk&dolus
intravenous administration of
sodium bicarbonate (20 mR0
mEq; Meyron 84, Otsuka
Pharmaceutical,

Inc., Tokyo, Japan) 5 minutes
before contrast exposure

chloride alone

(Sintravenous administration with
isotonic saline (0.9%) at a rate of
ml/kg/hour (0.5 ml/kg/hour for
patients with left ventricular
ejection fraction<40%) for 12
hours before and 12 hours after al
electivecoronary procedure. For
patients weighing-80 kg, infusion
rate was limited to 80 ml/hour (40
ml/hour for patients with left
ventricular ejection fraction 40%).

Lossto-
follow-up:
All patients
completed
the study

Incomplete
outcome

data

All patients
completed
the study

available):

CIN

(=an increasex25%
or¥0.5 mg/dlin
serum Cr within the
first 3 days after
the procedure
compared to
baseline value)

1: 1.4%

C:12.5%
P=0.017

Adverse clinical
events (acute
pulmonary edema,
acute renal failure
requiring dialysis,
and death within 7
days of procedure)
I: 0%

C: 1.4%

p>0.05

singlebolus
intravenous
administration of
sodium
bicarbonate in
addition to
standard
hydration can
more effectively
prevent CIN than
standard
hydration alone in
patients with mild
renal insufficiency
undergoing an
elective coronary
procedure.




N-acetylcysteine,
theophylline,
dopamine, or
mannitol

N total at baseline
Intervention: 72
Control: 72

Important

prognostic factor&
For example

age + SD:
:73+8
C:72+10

Sex:
|: 83% M
C:92% M

Groups comparable
at baseline? Yes

Turedi,
2016

Type of study:
randomized
controlled trial

Setting:
academic
emergency
center

Country:
Turkey

Source of
funding: not
reported

Inclusion criteria:
1) Undergoing
contrastenhanced
thoracic CT due to
suspected PE;

2) aged over

18 years;

3) with measure
able basal
creatinine levels
pretomography
and;

4) measureable
serum creatinine
levels 48 72 hours

Describe intervention
(treatment/procedure/test):

11: 3 mL/kgntavenous NAC+NS
solution (3 g NAC was made up tc
1000 mL with NS),

12: NaHCO3 + NS solution (132 m
NaHCO3 was made up to
1000 mL with NS)

Describe control
(treatment/procedure/test):

C1: NS alone 1 hour before CTPA
and 1 mL/kg intavenous per hour
for a minimum of 6 hour after
CTPA.

Length of

follow-up:
4872 hrs

Lossto-
follow-up:
11: 7/85
12: 8/85
C1:11/87

Death:
11: 4/85
12: 2/85
C1:6/87

Outcome measures
and effect size
(include 95%CI and
p-value if
available):

CIN development
creatininelevels
and postCTPA
creatinine

levels measured
48¢72 hours
following contrast
exposure

and an increase

I dzii K2 N& Q
conclusion

WLy 02y Of
there wereno
statistically
significant
differences
observed

among
prophylactic NAC,
NaHCO3, and NS
in prevention of
CIN following
contrastenhanced




posttomography,
and with one or
more of the

risk factors for CIN.
The risk

factors were
preexisting renal
dysfunction (Cr 1.4
mg/dL or a high or
calculated
glomerular
filtration rate
[GFR] < 60
mL/min/1.73 nf),
diabetes mellitus,
hypertension
receiving
treatment,
hypotension
(systolic blood
pressure < 90 mm
Hg), coronary artery
disease, history of
nephrotoxic drug
use (nonsteroidal
anti-inflammatory
drugs, cisplatin,
aminoglycoside,
amphotericin B),
liver disease,
congestive heart
failure (active or
history thereof),
age 75 or over, and
anemia (hematocrit
< 30%).

#25% or 0.5 mg/dL

11: 23.5%
12: 21.2%
Cl: 26.4%
P=0.719

/¢t ©Q




Exclusion criteria:
1) endstage renal
disease already in
peritoneal dialysis;
2) hemodialysis;
3) pregnant
women;

4) subjects with a
known allergy to
NAC or NaHCO3;
5) patients
requiring NAC
therapy or NaHCO3
therapy

for existing
additional disease;
6) exposed to
contrast

material for any
reason in the
previous 10 days or
7) during the in
hospital followup
period

8) patients

who refused b
participate

Important

prognostic factors
For example

age * SD:

I: 76 (7280)

12: 77 (7180)
C: 74 (7576)

Sex:




11: 48% M
12: 51% M
C:53% M

Groups comparable]
at baseline? Yes

Ueda, 2011

Type of study:
randomized
controlled trial

Setting:
emergency
patients,
single center

Country: Japan
Source of

funding: not
reported

Inclusion criteria
1) patients
undergoing an
emergent (within
60 minutes of
admission)
diagnostic or
interventional
coronary
procedure, such as
coronary
angiography or
percutaneous
coronary
intervention

2)>20 years old
3) had renal
insufficiency,
defined bya serum
creatinine

(Cr) concentration
of >1.1 mg/dI or
estimated
glomerual filtration
rate (eGFR) of60
ml/min

Exclusion criteria
1) change in the
serum Cr
concentration of

Describe intervention
(treatment/procedure/test):

Intravenous bolus injection of 154
mEg/L of sodium bicarbonate at a
dose of 0.5 ml/kg, as soon as
possible after they were admitted,
before the administration of the
contrast medium

Intravenous infusiomf 154 mEg/L
sodium bicarbonate at 1
ml/kg/hour during and for 6 hours
after the coronary procedure

Describe control
(treatment/procedure/test):

Intravenous bolus injection of 154
mEg/L of sodium chloride at a dos
of 0.5 ml/kg, as soon as possible
after they were admitted, before
the administration of the contrast
medium

Intravenous infusion of 154 mEq/L
sodium bicarbonate at 1
ml/kg/hour during and for 6 hours
after the coronary procedure

Length of

follow-up:
2 days

Lossto-
follow-up:

Intervention:

0 (0%)

Control:
1/30 (3%)
Circulatory
failure

Incomplete
outcome

data:
As above

Outcome measures
and effect size
(include 95%Cl and
p-value if
available):

CIN

(=an increase by
>25% or>0.5 mg/d|
of the serum
creatinine level
within 2 days after
the procedure)

I: 1 (3%)

C: 8 (28%)
RR:0.12, 95% CI:
0.016¢0.91
P=0.01

Congestive heart
failure

I: 5/30 (17%)

C: 6/29 (21%)
p>0.05

Death

I: 2/30 (7%)
C: 2129 (7%)
p>0.05

No patients

I dzli K2 N& Q
conclusion

In conclusion,
rapid alkalization
by bolus injection
of sodium
bicarbonate was
effective for the
prevention of CIN
in patients with
CKD undergoing
emergent
procedures.




>0.5 mg/dI during
the 24 hours before
the procedure,

2) preexisting
dialysis, exposure
to the contrast
media within 2 days|
before the study,
3) allergy to the
contrast media,
pregnancy,

4) previous or
planned
administration of
mannitol,
fenoldopam,N-
acetylcysteine,
theophylline,
dopamine, or
nonstudy sodum
bicarbonate

N total at baseline
Intervention: 30
Control: 29

Important

prognostic factorg
For example

age = SD:
I:77+9
C:75+10

Sex:
1: 79% M
C:77% M

developed acute
renal failure
requiring
hemodialysis.




sCr (mg/dL) = SD:
I: 1.32 £ 0.46
C:151+0.59

Groups comparable]
at baseline? Yes

Sodium bicarbonate short schedule versus saline long schedule for contpatedraphy

Kooiman,
2014

Type of study:
randomized
controlled trial

Setting:
elective
patients,
multi-center
trial

Country: the
Netherlands

Source of
funding: non
commercial

Inclusion criteria

1) Inand
outpatients
electively
scheduled for GET
regardless of the
indication

2)least 18 years of
age, had CKD (eGH
<60 mL/min/1.73
m? estimated by
the Modffication of
Diet in Renal
Disease formula
3) eligible for the
fluid challenge of
saline hydration

Exclusion criteria
1) pregnancy,

2) previous contrast
administration
within the last 7
days,

3) documented
allergy for
iodinated contrast
media,

4) haemodynamic

instability (systolic

Describe intervention

(treatment/procedure/test):

250 mLintravenous 1.4% sodium
bicarbonate 1 h prior to GET
without hydration postCECT

Describe control
(treatment/procedure/test):

2000 mL of intravenous 0.9%
saline, 1000 mL prior to and 1000
mL postCECT

Length of

follow-up:
96 hours

Lossto-
follow-up:
Intervention:
15/267(6%)
2 treated
according to
protocol

5 CT without
iv contrast

6 CT
cancelled and
no hydration

Control:
20/281 (7%)
7 treated
according to
protocol
7CT
cancelled and
no hydration
4 CT without
iv contrast

2 treated
with sodium

bicarbonate

Outcome measures
and effect size
(include 95%CI and
p-value if

available):

CHAKI

(=serum creatinine

increase >25%/>44
>Y2f k[ on
I: 8 (3%)

C: 14 (5%)

P=0.23

Recovery of kidney
function:

I: 75%

C:69%

P=0.81

Acute heart failure
due to volume
expansion (based
on the

treating physicia@
clinical judgement)
occurred in none of
the patients in the
sodium

bicarbonate group

I dzli K2 N& Q
conclusion

Short hydration
with sodium
bicarbonate prior

to CECT was non

inferior to pert
procedural saline
hydration with
respect to renal
safety and may
resultin
healthcare
savings.




blood

pressure <100
mmHg)

5) previous
participation in the
trial

N total at baseline
Intervention: 267
Control: 281

Important

prognostic factor&
For example

age * SD:
I1: 72 £ 10
C.:73+£10

Sex:
1: 60% M
C:61% M

Mean eGFR:
1: 50 +13
C:51+14

Groups comparable
at baseline? Yes

Incomplete
outcome

data
As above

versus 6 of 281
patients in the
saline group (P =
0.03)

None of the GAKI
patients developed
a need for dialysis.

Controlled diuresigor coronary ang

iography and/or percutaneous intervention

Barbanti,
2016

Type of study:
randomized
controlled trial

Setting:
university
hospital

Inclusion criteria:
1) All patients with
symptomatic severe
aortic stenosis
undergoing TAVI
were considered
eligible

Exclusion criteria:

Describe intervention
(treatment/procedure/test):

RenalGuard therapy received
hydration with a normal saline
solution; with an initial bolus
(priming) of 250 ml was infused

over 30 min (peprocedural. Urine

Describe control
(treatment/procedure/test):

control group received
sodium normal saline solution at g
rate of 1ml/kg/h

12 h before TAVR, during contras

exposure, and for 6 h after the

Length of

follow-up:
78 hrs

Lossto-
follow-up:
No loss to
follow-up

Outcome measures
and effect size
(include 95%Cl and
p-value if
available):

AKI

(defined: absolute

I dzii K2 N& Q
conclusion

YLY adzyvl
furosemide
induced diuresis
with matched
isotonic




Country: Italy

Source of
funding: not
reported

1) chronic end
stage renal failure
on dialysis;

2) episode of acute
congestive heart
failure with left
ventricular ejection
fraction <30% in the
past 30 days
before
randomizatin;

3) contraindica
tions to placement
of a Foley catheter;
4) urgent TAVI

5) unavailability of
the RenalGuard
system.

Important

prognostic factors
For example

age + SD:
I: 82 (7883)
C: 81 (784)

Sex:
1:61% F
C:59% F

Serum creatine + S
I: 1.0(0.851.15)
C:0.97 (0.83.16)

Groups comparable
at baseline? Yes

flow was monitored and
maintained at the target value
throughout the procedure
and during the following 4 h.
phase).

procedure.

reduction in kidney
function (<72 h)
and defined as: 1)
stage 1: increase in
serum creatinine to
150% to 200% (1.5
to 2.0x increase
compared with
baseline) or
increase of >0.3
Y3k Rf 06 xH
mmol/l); 2) stage 2:
increase in serum
creatinine to 200%
to 300% 2.0 to

3.0x increase
compared with
baseline); and 3)
stage 3: increase in
serum creatinine to
Xonm: o6bHo
increase compared
with baseline) or
serum creatinine of
xndn Y3IkR
oxopn YY2
an acute increase
of at least 0.5
mg/dl (44 mmoll/l))

I: 4 (5.46)

C: 13 (25.2%)
RR: 0.21, 95% CI:
0.06¢ 0.71
P=0.014

Cardiovascular

intravenous
hydration using
the RenalGuard
system

is an effective
therapeutic tool to
reduce the
occurrence of AKI
in patients

dzy RSNH2 A




death

I: 0/56(0%)

C: 1/56 (1.8%)
P=0.306

Death

I: 1/56 (1.8%)
C: 2/56 (3.6%)
P=0.537

Brar, 2014

Type of study:
randomized
controlled trial

Setting:
elective
patients, 1
center

Country:
United states
of America

Source of
funding: not
reported

Inclusion criteria
1) patients referred
to the cardiac
catheterisation
laboratory

2) an estimated
glomerular fi
Itration rate (GFR)
of 60 mL/min per 1
n 73 nfor lower;
3) age 18 years or
older;

4) at least one of
the following:
diabetes mellitus,
history of
congestive heart
failure,
hypertension
(blood pressure
>140/90 mm Hg or
treatment with
antihypertensive
medication), or age
older than 75 years,

Exclusion criteria
1) inability to

Describe intervention
(treatment/procedure/test):

0.9% sodium chloride bolus
infusion at
3mL/kg for1lh

The fl uid rate was adjusted
according to the left ventricular
end-diastolic pressure as follows:
mL/kg/h for left ventricular end
diastolic pressure lower than 13
mmHg,

3 mL/kg/h for pressure of ¥38
mmHg, and

1.5 mL/kg/h for pressure higher
than 18 mmHg. The fl uid rate wa:
set at the start of the procedure
(before contrast exposure),
continued fo the duration of the
procedure, and for 4 h post
procedure.

Describe control
(treatment/procedure/test):

0.9% sodium chloride bolus
infusion at
3 mL/kg for1 h

5 mL/kg per h.

The fl uid rate was set at the start
of the procedure (before contrast
exposire), continued for the
duration of the procedure, and for
4 h postprocedure.

Length of

follow-up:
2-8 weeks for

laboratory
parameters
6 months for
clinical
events

Lossto-
follow-up:
Intervention:
0 (0%)

Control:
0 (0%)

Incomplete
outcome

data
Intervention:
18/196 (9%)
12 had 1 sCr
value
6 had no sCr
value

Control:

Outcome measures
and effect size
(include 95%Cl and
p-value if
available):

CIN

(=a greater than
25% or 0.5 mg/dL
increase inte
serum creatinine
concentration)

1: 12/178 (7%)

C: 28/172 (16%)
RR: 0.41, 95% ClI:
0.22¢ 0.79,
p=0.005

6-months mortality
I: 0.5%

C: 4%

P=0.037

No significant
difference in other
adverse clinical
events at 30 days

or 6 months

I dzil K2 N&E Q

conclusion:

Left ventricular
end-diastolic
pressureguided fl

uid administration
seems to be safe

and eff ectivan
preventing
contrastinduced
acute kidney
injury in patients
undergoing
cardiac
catheterisation.




obtain consent
from participants,
2) emergency
cardiac
catheterisation (eg,
primary
percutaneous
coronary
intervention for ST
segment elevation
myocardial
infarction),

3) renal
replacement
therapy,

4) exposure to
radiographic
contrast media
within the previous
2 days,

5) allergy ©
radiographic
contrast media,

6) acute
decompensated
heart failure,

7) severe valvular
heart disease,

8) mechanical
aortic prosthesis,
9) left ventricular
thrombus,

10) history of
kidney or heart
transplantation,
11) change in
estimated GFR of

28/200 (14%)
24 had 1 sCr
value
4 had no sCr
value

In total, six patients
(1n 5%X three in
each group
terminated the
intravenous fl uids
early, the reason
for which was
shortness of breath
in all six patients.




7.5% @ more per
day or a cumulative
change of 15% or
more during the pre
ceding 2 or more
days.

N total at baseline
Intervention: 196
Control: 200

Important

prognostic factor&
For example

age * SD:
1:71+9
C:72+8

Sex:
1: 64% M
C:59% M

eGFR = SD
1:48 9
C:48+9

Groups comparable

at baseline?
Briguori, Type of study: | Inclusion criteria Describe intervention Describe control Length of Outcome measures ! dzii K 2 NE Q
2011 randomized 1) patients with (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion:
controlled trial | chronic kidney 1 week (include 95%CI and
disease scheduled | hydration with normal saline plus | 154 mEg/L sodium bicarbonate in p-value if RenalGuard
Setting: for coronary and/or | NAC controlled by the RenalGuar{ dextrose and H20. Lossto- available): therapy is
elective peripheral system The initial intravenous bolus was J follow-up: superior to
patients, angiography and/or mL/kg per hour for at least 1 hour| 0 (0%) in CHAKI sodium
multicenter angioplasty with an| NAC was administered only iv before contrast injection. Then, all both groups | (=an increase in sC| bicarbonate and
estimated (1500 mg in 1L saline) during the | patients received the same fluid at concentrationt.3 | N-acetylcysteine




Country: Italy

Source of
funding: not
reported

glomerular
filtration rate
(eGFR)}80mML
/min/ 1.73 nf
and/or a risk score

KL1)

Exclusion criteria
1) acute myocardial
infarction;

2) acute pulmonary
edema;

3) cardiogenic
shock;

4) dialysis;

5) multiple
myeloma;

6) administration of
sodium
bicarbonate,
theophilline,
dopamine,
mannitol,

and/or
fenoldopam;

7) recent €48
hours)
administration of
iodinated contrast
medium

8) enrollement in
another study

N total at baseline
Intervention: 146
Control: 146

phases (preprocedural,
intraprocedural, and
postprocedural) of the RenalGuarg
therapy.

a rate of 1 mL/kg per hour during
contrast exposure and for 6 hours
after the procedure.

NAC orally at a dose of 1200 mg
twice daily the day before and the
day of administration of the
contrast agent (for a total of 2
days)

additional NAC dose (1200 mg
diluted in 100 mL normal

saline) was administered
intravenously during the
procedure.

The total NAC dose was 6 g.

Incomplete
outcome

data
Intervention:
0 (0%)

Control:
3/147 (2%)
2
discontinued
treatment

1 did not
receive
allocated
treatment

mg/dL above the
baseline value at 4§
hoursafter
administration of
Contrast or the
need fordialysis)
I: 16/146 (11%)
C: 30/146 (21%)
Odds ratio: 0.47,
95% CI 0.240.92
P<0.05

in preventing
contrastinduced
acute kidney
injury in highrisk
patients.

The risk score for
predicting GIAKI
was calculated
according to the
following
algorithm:
hypotension
(integer score 5),
intra-aortic
balloon pump
support (integer
score 5),
congestive heart
failure (integer
score 4), age75
years (integer
score 4), diabetes
mellitus (integer
score 3), eGFR50
mL/min/1.73 nf
(integer score 2 to
6), preexisting
anemia(integer
score 3), and CM
volume (integer
score 1 for each
100 cn).

The global scores
%, 61010, 11to
16, and 16




Important predict a GAKI
prognostic factor§ risk of 7.5%, 14%,
For example 26.1%, and 57.3%
age + SD: respectively.
I: 76 + 8
C:75+9
Sex:
I: 61% M
C:71% M
eGFR + SD:
:32+7
C:32+9
Groups comparable]
at baseline? Yes
Marenzi, Type of study: | Inclusioncriteria: Describe intervention Describe control Length of Outcome measures | dziil K2 N&E Q
2012 randomised 1) agexl8 years (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion:
controlled trial | and>85 years, and 72 hours (include 95%CI and
elective or urgent continuous intravenous infusion o p-value if In patients with
Setting: (within 24 h from Approximately 90 min before the | isotonic séine at a rate of 1 Lossto- available): CKD undergoing
elective and hospital admission | coronary procedure, Furosemide | ml/kg/h (0.5ml/kg/h in case of left | follow-up: coronary
emergency because of nogSF | with matched hydration treatment| ventricular ejection fractio40%) | Intervention: | CIN procedures,
patients segment elevation | was started with an initial for at least 12 h before and 12 h | 2/89 (2%) (=anR25% on.5 furosemide
[acute] myocardial | intravenous bolus (250 ml) of after the procedure. Failed to mg/dl rise in serum| induced high urine|
Country: Italy | infarction normal saline solution over 30 mir| insert foley creatinine over output with
[NSTEMI]) coronary, Furosemide was then administere catheter baseline during the| matched
Source of angiography and, | as a single intravenous bolus of 0 first 72 h post hydration
funding: not when indicated, mg/kg (up to a maximum of 50 Control: procedure) significantly
reported percutaneous mg). 2185 (2%) I: 4 (5%) reduces the risk of]
coronary Urine output was calculated Withdrawal C: 15 (18%) CIN and may be
intervention PCI). | continuously by the system, and of treatment | P=0.005 associated with
when a urine output ratee300 due to improved in
Exclusion criteria ml/h was achieved, patients were pulmonary Cumulative in hospital outcome.
1) primary or brought to the catheterizatin edema hospital

rescue PCl and

laboratory and underwent

complications




angiography
procedures
requiring a direct
renal injection of
contrast,

2) cardiogenic
shock, overt
congestive heart
failure,

3) acute respiratory
insufficiency,

4) recent acute
kidney injury,

5) chronic
peritoneal

or hemodialysis
treatment,

6) known
furosemide
hypersensitivity,
7) receipt of
intravenous
contrast within 10
days before the
procedure or
another planned
contrastenhanced
procedure in the
following 72 h,

8) contraindications
to placenent of a
Foley catheter in
the bladder.

N total at baseline
Intervention: 87
Control: 83

coronary angiography. Matched
hydration was continued
throughout the catheterization
procedure and for 4 h after the lag
contrast dose. At this time, therap)
was discontinued.

Additional doses of furosemide (u|
to a maximal cumlative dose of
2.0 mg/kg) were given in cases
where the urine output was below
300 ml/h during treatment. The
Foley catheter was removed 24 h
after the procedure.

Incomplete
outcome

data
As described
above

I: 8%
C:18%
P=0.052




Important
prognostic factors
For example

age + SD:
1:73+7
C.74+£8

Sex:
|: 78% M
C:78% M

eGFR £ SD:
1:1.8+0.6
C:1.7+05

Groups comparable|
at baseline? Yes

Qian, 2016

Type of study:
randomised
controlled trial

Setting:
elective
patients,
multiple
centers

Country: Japan
Source of

funding: not
reported

Inclusion criteria
1) patients with
CKD and chronic
heart failure
undergoing
coronary
procedures

Exclusion criteria

N total at baseline
Intervention: 132
Control: 132

Groups comparable
at baseline? Yes

Describe intervention

(treatment/procedure/test):

Centralvenous pressure guided

hydration group

Describe control
(treatment/procedure/test):

Standard hydration group

Length of

follow-up:
48 hours

Lossto-

follow-up:
Not reported

Incomplete
outcome

data
Not reported

Outcome measures
and effect size
(include 95%CI and
p-value if
available):

CIN

(=an increase by
>25% or>0.5 mg/d|
of the serum
creatinine level
within 2 days after
the procedure)

I: 16%

C: 30%

P=0.006

Acute heart failure:

I: 3.8%

I dzii K2 N& Q
conclusion:

Controlled vnous
pressure guided
fluid
administration can
safely and
effectively reduce
the risk of CIN in
patients with CKD
and chronic heart
failure.




C:3.0%
P=0.50

Usmiani, Type of study: | Inclusion criteria Describe intervention Describe control Length of Outcome measures ! dzii K 2 NA Q
2015 randomized 1) patients with (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion:
controlled trial | chronic kidney 2 days (include 95%CI and
disease (CKD) A@ uHpn Y[ Aa&z2i2| Standard saline and bicarbonate p-value if In patients with
Setting: undergoing T2ttt 26SR o0& | n| hydration Lossto- available): CKD undergoing
elective coronary furosemide i.v. bolus to forced follow-up: coronary
patients procedures diuresis. A dedicated device Not reported | CFAKI procedures,
automatically matched the isotonig (=an increase by furosemide
Country: Brazil| Exclusion criteria | saline i.v. infusion rate to the Incomplete >25% or>0.5 mg/dl | induced high urine
- urink NB 2 dzii Lddzd ¥ 2 outcome of the serum output with
Source of Rdz2NAy3a YR n K data creatinine level matched
funding: not N total at baseline Not reported | within 2 days after | hydration
reported Intervention: 65 the procedure) significantly
Control: 68 I: 7% reduces the risk of
C: 25% CIN and may be
P=0.01 associated with
Groups comparable improved in
at baseline? Yes Major adverse hospital outcome.
cardiovascular
events
I: 7%
C:32%
P<0.01
Usmiani, Typeof study: | Inclusion criteria: Describe intervention Describe cofrol Length of Outcome measures ! dziil K2 NE Q
2016 randomized 1) Elgibile for voth | (treatment/procedure/test): (treatment/procedure/test): follow-up: and effect size conclusion
controlled trial | procedures 2) eGFH 7 days (include 95%Cl and
of less than 60 mL/ | Matched hydratiorwas to be BSNAC intravenous hydration p-value if Wal §OKSR
Setting: min/1.73m2 performed with the Renal (isotonic saline/ Lossto- available): hydration was
university Guard System. N-acetylcysteine/vitamin C) follow-up: more effective
hospital Exclusion criteria: 9 loss to AKI than BSNAC
1) primary PCI 250 mL i.v. isotonic saline 1000 mL isotonic saline i.v. follow-up (CIAKI after in CIAKI
Country: Italy | (emergency bolus is given in 30 min, followed | administration 12 h before I: 8/67 coronary LINE @Sy G A
procedure); by 0.5 mg/kg i.v. furosemide to procedure (rateadjusted C: 1/66 angiography/PCI as
Source of 2) cardiogenic forced diuresis. Isotonic saline i.v.| according to LVEF 280mL/h if defined by an
funding: not shock; infusion proceeds automatically, | LVEF<30%, 8020 mL/h if LVEF increase of sCr +0.




reported

3) acute heart
failure;

4) endstage

renal disease on
haemodialysis;

5) urinary tract
infections

within the last 3
months;

6) benign prostatic
hyperplasia

and;

7) previously known
difficulties in
urinary
catheterization.

Important

prognostic factorg
For example

age = SD:
11: 76 £ 9
C:75%8

Sex:
11: 22% F
C:29% F

Serum creatine + SI
11: 1.54 +0.43
C:1.42 +0.41

Groups comparable|

at baseline? Yes

rate-matched with diuresis

30¢50%, 200 mL/h if LVEF >50%)

Plus 3 mL/kg/h 1.4% SB solution
i.v. infusion for 1 h before

Plus: 5000mg p.o. Vitamin C
Plus: 1200mg p.o.-Bcetylcysteine

mg/dL in 48 h or
+50% in 7 days)

I: 4 (6%)
C: 16 (24%)
P=0.01

Cardiovascular
death

I: 1/59(1.7%)
C: 7/65 (10.8%)

Notes:




1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, butaraomized (observational) studies require matching of patients between
treatment groups (caseontrol studies) or multivariate adjustment for prognostic faate (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures

2. Provide data per treatment group on the most important prognostic factors [(potential) confounders]
3. For casecontrol studies, provide suffignt detail on the procedure used to match cases and controls
4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders

CAG: Cardiac angiography:&KI:contrastinduced acute kidney injury; CIN: contrast induced nephropathy; CKD: chronic kidney disease; CT: computed tomographyp@ipBi&dc
tomography¢ pulmonary angiography; ia: intrarterial; IQR: intra quartile range; iv: intr@enous; NAC: Mcetykysteine; PCI: percutaneous coronary intervention; sCr: serum creatinine



Search description

Systematic reviews

Database

Search terms

Total

Medline
(OVID)

2000
heden
Engels,
Nederlands

(1 exp Cc;ntrast Media/ or ((contrast adj3 iodine) or (contrast adggli*)).ti,ab.
108416

2 Sodium Chloride/ or exp Cardiac Catheterization/ or exp Bicarbonates/ or
Rehydration Solutions/ or exp Fluid Therapy/ or (hydrat* or prehydrat* or
posthydrat* or rehydrat* or 'volume expansion' or (pre adj1 hydrat*) or (post adj
hydrat*) or ((oral or iv or intravenous) adj1 (hydrat* or fluid)) or (sodium ad;j2
(chloride* or bicarbonate*)) or nacl or ((heart or cardiac) adj2
catheterization*)).ti,ab. (262412)

3 exp Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injaHane*)) or
nephropath* or (renal adj2 (insufficienc* or function* or disease* or failure*))).ti,q
(525125)

41 and 2 and 3 (911)

5 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity))
cin or ciaki).ti,ab. (8859)

6 Salium Chloride/ or exp Cardiac Catheterization/ or exp Bicarbonates/ or
Rehydration Solutions/ or exp Fluid Therapy/ or (hydrat* or prehydrat* or
posthydrat* or rehydrat* or 'volume expansion’ or (pre adjl hydrat*) or (post adj
hydrat*) or ((oral or iv ointravenous) adjl (hydrat* or fluid)) or (sodium adj2
(chloride* or bicarbonate*)) or nacl or ((heart or cardiac) adj2
catheterization*)).ti,ab. (262412)

7 5 and 6 (644)

8 4 or 7 (1049)

9 limit 8 to (yr="2000Current" and (dutch or english)) (775)

10 (me&-analysis/ or metaanalysis as topic/ or (meta adj analy$).tw. or
((systematic* or literature) adj2 review$1).tw. or (systematic adj] overview$1).tw.
exp "Review Literature as Topic"/ or cochrane.ab. or cochrane.jw. or embase.al
medline.ab. or (psydit or psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or
((selection criteria or data extraction).ab. and "review"/)) not (Comment/ or
Editorial/ or Letter/ or (animals/ not humans/)) (236842)

11 9 and 10 (69 66 uniek

12 (exp clinical trial/ orandomized controlled trial/ or exp clinical trials as topic/ o
randomized controlled trials as topic/ or Random Allocation/ or Doiied
Method/ or SingleBlind Method/ or (clinical trial, phase i or clinical trial, phase ii
clinical trial, phaséi or clinical trial, phase iv or controlled clinical trial or
randomized controlled trial or multicenter study or clinical trial).pt. or
random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) adj
(blind$3 or mask$3)).tw. dPlacebos/ or placebo*.tw.) not (animals/ not humans/)
(1459903)

139 and 12 (333)

14 13 not 11 (278)

Embase
(Elsevier)

‘cor&trzslstbmedium'/exp OR (contrast NEAR/3 iodine):ab,ti OR (contrast NEAR/3
medi*):ab,ti

AND (hydrat*:ab,ti OR prehydrat*:ab,ti OR posthydrat*:ab,ti OR rehydrat*:ab;ti (
‘volume expansion:ab,ti OR (pre NEAR/1 hydrat*):ab,ti OR (post NEAR/1
hydrat*):ab,ti OR ((oral OR iv OR intravenous) NEAR/1 (hydrat* OR fluid)):ab,ti
(sodium NEAR/2 (chide* OR bicarbonate)):ab,ti OR nacl:ab,ti OR ((heart OR
cardiac) NEAR/2 catheterization):ab,ti OR 'sodium chloride'/exp OR 'heart
catheterization'/exp OR 'bicarbonate'/exp OR 'oral rehydration solution'/exp OR
‘hydration'/exp)

AND (‘kidney disease'/expROkidney function'/exp OR ((kidney or renal) NEAR/2
(disease* OR injur* OR failure*)):ab,ti OR nephropath*:ab,ti OR (renal NEAR/2
(insufficienc* OR function* OR disease* OR failure*)):ab,ti)

OR (‘contrast induced nephropathy'/exp/dm_pc OR ((contrastt{)REAR/2
(r_le‘ghrgpa’[h* OR 'kidney injury' OR aki OR nephrotoxicity)):ab,ti OR cin:ab,ti OF
claki:ab,ti

AND (hydrat*:ab,ti OR prehydrat*:ab,ti OR posthydrat*:ab,ti OR rehydrat*:ab,ti ¢
'volume expansion':ab,ti OR (pre NEAR/1 hydrat*):ab,ti OR (postMEAR
hydrat*):ab,ti OR ((oral OR iv OR intravenous) NEAR/1 (hydrat* OR fluid)):ab,ti
(sodium NEAR/2 (chloride* OR bicarbonate)):ab,ti OR nacl:ab,ti OR ((heart OR
cardiac) NEAR/2 catheterization):ab,ti OR 'sodium chloride'/exp OR 'heart
catheterization'/ex OR 'bicarbonate'/exp OR 'oral rehydration solution'/exp OR
'hydration'/exp))

AND ([dutch)/lim OR [english)/lim) AND [embase]/lim AND [22005]/py

AND (‘clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp
‘double blind procdure'/exp OR ‘crossover procedure'/exp OR 'placebo'/exp OR
'‘prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind":ab,ti OR
‘randomised controlled trial":ab,ti OR 'randomized controlled trial'/exp OR
placebo*:ab,ti) NOT ‘conference abstraitt(484)

177




AND 'meta analysis'/de OR cochrane:ab OR embase:ab OR psychlit:ab OR cin
OR (systematic NEAR/1 (review OR overview)):ab,ti OR (meta NEAR/1 analy*)

OR metaanalys*:ab,ti OR 'data extraction:ab OR cochrane:jt OR 'systematic
review'/de NOT (animal* NOT human?*)), (1382 uniek

Cochrane | ((contrast* OR ci) NEAR/2 (nephropath* OR 'kidney injury’' OR aki OR
(Wiley) nephrotoxicity)):ab,ti OR cin:ab,ti OR ciaki:ab,ti
y AND (hydrat*:ab,ti OR prehydrat*:ab,ti OR posthydrat*:ab,tit®Rydrat*:ab,ti OR
‘volume expansion':ab,ti OR (pre NEAR/1 hydrat*):ab,ti OR (post NEAR/1
hydrat*):ab,ti OR ((oral OR iv OR intravenous) NEAR/1 (hydrat* OR fluid)):ab,ti
(sodium NEAR/2 (chloride* OR bicarbonate)):ab,ti OR nacl:ab,ti OR ((heart OR
cardiac) NEAR/2 catheterization))
15 CDR, 45 DARE
MM / wQA&a Y A SHPV)NGBUNSKIDARE 25 dirfiek, B niet relevant
RCTs
Database | Search terms Total
Medline 1 exp Contrast Media/ or ((contrast adj3 iodirm) (contrast adj3 medi*)).ti,ab| 572
(OVID) (110323) RCTS
2 Sodium Chloride/ or exp Cardiac Catheterization/ or exp Bicarbonate
Engels, Rehydration Solutions/ or exp Fluid Therapy/ or (hydrat* or prehydrat*| 6 SRs
Nederlands| posthydrat* or rehydrat* or 'volume expansion' or (pre adjl hyffeor (post | new
adjl hydrat*) or ((oral or iv or intravenous) adjl (hydrat* or fluid)) or (sodi (177 SRs
2000juni adj2 (chloride* or bicarbonate*)) or nacl or ((heart or cardiac) a in earlier
2015 catheterization*)).ti,ab. (263883) search
3 exp Kidney Diseases/ or (((kidney or renal) adj2 gdiseor injur* or failure*))| strategy)

or nephropath* or (renal adj2 (insufficienc* or function* or disease*
failure®))).ti,ab. (527891)

41 and 2 and 3 (918)

5 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxici
or cin or ciaki)itab. (8912)

6 Sodium Chloride/ or exp Cardiac Catheterization/ or exp Bicarbonate
Rehydration Solutions/ or exp Fluid Therapy/ or (hydrat* or prehydrat*
posthydrat* or rehydrat* or 'volume expansion' or (pre adjl hydrat*) or (p
adjl hydrat*) or((oral or iv or intravenous) adjl (hydrat* or fluid*)) or (sodiu
adj2 (chloride* or bicarbonate*)) or nacl or ((heart or cardiac) 4
catheterization*)).ti,ab. or Water/ or water.tiab. or D5w.ti,ab. or Isoto
Solutions/ or Hypotonic Solutions/ orrfiger* adj3 (lactate or solution*)).ti,ab. o
((hypotonic or isotonic) adj3 solution*).ti,ab. or Hydroxyethyl Starch Derivati
or (Hydroxyethy* adj3 starch*).ti,ab. (818303)

7 5and 6 (733)

8 4 or 7 (1140)

9 limit 8 to (yr="2000Current" and (dutch oenglish)) (818)

10 (metaanalysis/ or metemnalysis as topic/ or (meta adj analy$).tw.
((systematic* or literature) adj2 review$1).tw. or (systematic adj overview$1)
or exp "Review Literature as Topic"/ or cochrane.ab. or cochrane.jw,
embase.abor medline.ab. or (psychlit or psyclit).ab. or (cinahl or cinhal).ab
cancerlit.ab. or ((selection criteria or data extraction).ab. and "review'/))
(Comment/ or Editorial/ or Letter/ or (animals/ not humans/)) (240088)

11 9 and 10 (72)

12 (exp clirgal trial/ or randomized controlled trial/ or exp clinical trials as top
or randomized controlled trials as topic/ or Random Allocation/ or Do#bied
Method/ or SingleBlind Method/ or (clinical trial, phase i or clinical trial, phas
or clinicaltrial, phase iii or clinical trial, phase iv or controlled clinical trial
randomized controlled trial or multicenter study or clinical trial).pt.
random®*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) ag
(blind$3 or mak$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ n
humans/) (1471469)

13 9 and 12 (341)

14 13 not 11 (2833 265 uniek

17 Epidemiologic studies/ or case control studies/ or exp cohort studieg
Controlled BeforeAfter Studies/ or Case control.twor (cohort adj (study or
studies)).tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw
(observational adj (study or studies)).tw. or Longitudinal.tw. or Retrospective
or prospective.tw. or Cross sectional.tw. or Cresstional studks/ or historically




controlled study/ or interrupted time series analysis/ [Onder exp cohort stu
vallen ook longitudinale, prospectieve en retrospectieve studies] (2160769)
22 21 not 19 (1343 vanaf 2007: 105 103 uniekgin afzonderlijk document

Embase
(Elsevier)

‘contrast medium'/exp OR (contrast NEAR/3 iodine):ab,ti OR (contrast NE
medi*):ab,ti

AND (hydrat*:ab,ti OR prehydrat*:ab,ti OR posthydrat*:ab,ti OR rehydrat*:z
OR 'volume expansion:ab,ti OR (pre NEAR/1 hydrat*):ab,ti OR (post N
hydrat*):ab,ti OR ((oral OR iv OR intravenous) NEAR/1 (hydrat* OR fluid*)
OR (sodium NEAR/2 (ohide* OR bicarbonate)):ab,ti OR nacl:ab,ti OR ((heart
cardiac) NEAR/2 catheterization):ab,ti OR water:ab,ti OR d5w:ab,ti OR (ri
NEAR/3 (lactate OR solution*)):ab,ti OR ((hypotonic OR isotonic) NH
solution*):ab,ti OR (hydroxyethy* NEAR/3 stafchb,ti OR 'sodium chloride'/exy
OR ‘'heart catheterization'/exp OR ‘'bicarbonate'/exp OR ‘oral rehydrg
solution'/exp OR ‘hydration'/exp OR 'water'/exp OR 'isotonic solution'/exp
ringer lactate solution'/exp OR ‘'hetastarch derivative'/exp OR 'l
balance'/exp)

AND (‘kidney disease'/exp OR 'kidney function'/exp OR (kidney NEAR/2 (dig
OR injur* OR failure*)):ab,ti OR nephropath*:ab,ti OR (renal NE/
(insufficienc* OR function* OR disease* OR failure*)):ab,ti)

OR (‘contrast induced nephrophg/'/exp/dm_pc OR ((contrast* OR ci) NEAR
(nephropath* OR 'kidney injury’ OR aki OR nephrotoxicity)):ab,ti OR cin:ab
ciaki:ab,ti

AND (hydrat*:ab,ti OR prehydrat*:ab,ti OR posthydrat*:ab,ti OR rehydrat*:g
OR 'volume expansionab,ti OR (pre AREL hydrat*):ab,ti OR (post NEAR
hydrat*):ab,ti OR ((oral OR iv OR intravenous) NEAR/1 (hydrat* OR fluid*)
OR (sodium NEAR/2 (chloride* OR bicarbonate)):ab,ti OR nacl:ab,ti OR ((he
cardiac) NEAR/2 catheterization):ab,ti OR water:ab,ti OR:athti OR (ringer*
NEAR/3 (lactate OR solution*)):ab,ti OR ((hypotonic OR isotonic) NEH
solution*):ab,ti OR (hydroxyethy* NEAR/3 starch*):ab,ti OR 'sodium chloride'
OR ‘'heart catheterization'/exp OR ‘'bicarbonate'/exp OR ‘oral rehydrd
solution'/exp OR ‘hydration'/exp OR 'water'/exp OR 'isotonic solution'/exp
ringer lactate solution'/exp OR ‘'hetastarch derivative'/exp OR 'l
balance'/exp))

AND ([dutch)/lim OR [english])/lim) AND [embase]/lim AND [22005]/py

AND ('clinical trial'/exp ® 'randomization‘/exp OR 'single blind procedure'/e
OR 'double blind procedure'/exp OR ‘crossover procedure'/exp OR 'placebq
OR 'prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind'
OR ‘'randomised controlled trial:ab,ti ORindomized controlled trial'/exp OF
placebo*:ab,ti) NOT ‘conference abstract'it

NOT 'meta analysis/de OR cochrane:ab OR embase:ab OR psychlit:
cinahl:ab OR (systematic NEAR/1 (review OR overview)):ab,ti OR (meta N
analy*):ab,ti OR metaanalysth,ti OR 'data extraction:ab OR cochrane:jt
‘'systematic review'/de NOT (animal* NOT human*)) (513D7 uniek

Observational studies

Database | Search terms Total
Medline 1 exp Contrast Media/ of(contrast adj3 iodine) or (contrast adj3 medi*)).ti,a] 103
(OVID) (110323) obs.
2 Sodium Chloride/ or exp Cardiac Catheterization/ or exp Bicarbonate
Engels, Rehydration Solutions/ or exp Fluid Therapy/ or (hydrat* or prehydrat*
Nederlands| posthydrat* or rehydrat* or 'volume expagion' or (pre adjl hydrat*) or (pos
adj1 hydrat*) or ((oral or iv or intravenous) adj1 (hydrat* or fluid)) or (sodium §g
2007juni (chloride* or bicarbonate*)) or nacl or ((heart or cardiac) a
2015 catheterization*)).ti,ab. (263883)

3 exp Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or faily




or nephropath* or (renal adj2 (insufficienc* or function* or disease*
failure*))).ti,ab. (527891)

41 and 2 and 3 (918)

5 (((contrast* or ci) adj2 (nephropath* or 'kigg injury' or aki or nephrotoxicity)
or cin or ciaki).ti,ab. (8912)

6 Sodium Chloride/ or exp Cardiac Catheterization/ or exp Bicarbonate
Rehydration Solutions/ or exp Fluid Therapy/ or (hydrat* or prehydrat*
posthydrat* or rehydrat* or 'volume epansion' or (pre adjl hydrat*) or (pog
adjl hydrat*) or ((oral or iv or intravenous) adjl (hydrat* or fluid*)) or (sodi
adj2 (chloride* or bicarbonate*)) or nacl or ((heart or cardiac) a
catheterization*)).ti,ab. or Water/ or water.tiab. or D5w.faa or Isotonic
Solutions/ or Hypotonic Solutions/ or (ringer* adj3 (lactate or solution*)).ti,ab
((hypotonic or isotonic) adj3 solution*).ti,ab. or Hydroxyethyl Starch Derivati
or (Hydroxyethy* adj3 starch*).ti,ab. (818303)

7 5 and 6 (733)

8 4 or 7(1140)

9 limit 8 to (yr="2000Current" and (dutch or english)) (818)

10 (metaanalysis/ or metaanalysis as topic/ or (meta adj analy$).tw.
((systematic* or literature) adj2 review$1).tw. or (systematic adj overview$1)
or exp "Review Literature agopic"/ or cochrane.ab. or cochrane.jw.
embase.ab. or medline.ab. or (psychlit or psyclit).ab. or (cinahl or cinhal).g
cancerlit.ab. or ((selection criteria or data extraction).ab. and "review"/))
(Comment/ or Editorial/ or Letter/ or (animdlsot humans/)) (240088)

119 and 10 (72)

12 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as to
or randomized controlled trials as topic/ or Random Allocation/ or Doi#tied
Method/ or SingleBlind Method/ or (clinicatrial, phase i or clinical trial, phase
or clinical trial, phase iii or clinical trial, phase iv or controlled clinical trig
randomized controlled trial or multicenter study or clinical trial).pt.
random*.ti,ab. or (clinic* adj trial*).tw. or ({8gl* or doubl* or treb* or tripl*) adj
(blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not (animals/
humans/) (1471469)

139 and 12 (341)

14 13 not 11 (283) 265 uniek

17 Epidemiologic studies/ or case control studies/ or exp cohort studies
Controlled BeforeAfter Studies/ or Case control.tw. or (cohort adj (study
studies)).tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw
(observational adj (study or studies)).tw. or Longitudinal.tw. or Retrospective
or prospecive.tw. or Cross sectional.tw. or Cresectional studies/ or historically
controlled study/ or interrupted time series analysis/ [Onder exp cohort stu
vallen ook longitudinale, prospectieve en retrospectieve studies] (2160769)
22 21 not 19 (1349 vanaf 2007: 10§ 103 uniekgin afzonderlijk document




Appendices to chapter 7.1

Evidence tables

Table: Exclusion after revision of full text

Author and year

Reason for exclusion

Aggarwal, 2014

Article not found

Atallah, 2004 Publishedbefore the SR of Liu, 2015

Ball, 2014 Review, not systematic

Barbieri, 2014 Did not include subgroup analyses with patients with renal dysfunction

Bidram, 2015 Patients with eGFR<60 excluded

BouzasMosquera, Published before the search date of &R.iu, 2015

2009

Cheungpasitporn, Did not include subgroup analyses with patients with renal dysfunction

2015

Gandhi, 2014 Overlapping with the systematic review of Liu, 2015, that was already included in

literature analysis

Giacoppo, 2014

Overlappingvith the systematic review of Liu, 2015, that was already included in th
literature analysis

Han, 2014 Included in the review of Liu, 2015

Hoshi, 2014 Renal function not compromised, observational study

Jo, 2015 Article not available

Jo, 2008 Includedin the review of Liu, 2015

Kandula, 2010 Published before the SR of Liu, 2015

Kaya, 2013 Published before the SR of Liu, 2015

Kenaan, 2014 Renal function not compromised, observation study

Lee, 2014 Overlapping with the systematic review of Liu, 20th&t was already included in the

literature analysis

Leoncini, 2014

Outcomes were the cardioprotective effects

Leoncini, 2014

Included in the review of Liu, 2015

Li, 2012 Published before the SR of Liu, 2015

Liu, 2014 Patients with eGFR of 3D mL/min/1.73nf included, compared rosuvastatin with
atorvastatin

Mao, 2014 Did not include subgroup analyses with patients with renal dysfunction

Marenzi, 2015 Did not include subgroup analyses with patients with renal dysfunction

Munoz, 2011 Publishedbefore the SR of Liu, 2015

Ozhan, 2010 Published before the SR of Liu, 2015

Pappy, 2011 More recent SR available

Patti, 2014 Letter to the editor, substantial subgroup of patients has no renal dysfunction

Patti, 2008 Published before the SR of LAQ15

Patti, 2011 Included in the review of Liu, 2015

Peruzzi, 2014 No separate analysis for patients with renal dysfunction

Qiao, 2015 Patients with eGFR of &9 mL/min/1.73n7 included

Quintavalle, 2012 Included in the review of Liu, 2015

Sanadgol2012 Published before the SR of Liu, 2015

Sanei, 2014 Patients with normal renal function included

Shehata, 2015 Patients with eGFR of 3D mL/min/1.73n included

Singh, 2014 Overlapping with the systematic review of Liu, 2015, that was alrewdiyded in the
literature analysis

Takagi, 2011 More recent SR available

Toso, 2014 Used the data of Leoncini, 2013

Toso, 2010 Included in the review of Liu, 2015

Ukaigwe, 2014

Overlapping with the systematic review of Liu, 2015, that was alrewdiyded in the
literature analysis

Wu, 2015 Article not found

Xie, 2014 Overlapping with the systematic review of Liu, 2015, that was already included in
literature analysis

Xinwei, 2009 Published before the SR of Liu, 2015

Yoshida, 2009 Publishedbefore the SR of Liu, 2015

Yun, 2014 Observational study




Zhang, 2011

More recent SR available

Zhao, 2008

Published before the SR of Liu, 2015

Zhou, 2011

More recent SR available

Table: Exclusion after revision of full text (update 2017)

Author andyear

Reason for exclusion

Ali-HassarSayegh, 201€

Does not meet selection criteria, references were checked

Chalikias, 2016

Does not meet selection criteria, references were checked

Fan, 2016

No studies included after original search

Gadapa, 2016

Fulltext not available

Giacoppo, 2015

Full text not available

Jo, 2015

Does not meet selection criteria

Li, 2016

Does not meet selection criteria

Navarese, 2017

Does not meet selection criteria

Rabbat, 2015

Abstract

Subramaniam, 2016

Does not meeselection criteria, references were checked

Thompson, 2016

No studies included after original search

Vanmassenhove, 2016

No studies included after original search

Wang, 2016

No studies included after original search

Zografos, 2016

Full text notavailable

Zografos, 2016

No studies included after original search

Zografos, 2016

No studies included after original search

Fu, 2015

Full text not available

Gaskina, 2016 Abstract
Gaskina, 2016 Abstract
Maskon, 2016 Abstract

Park, 2016 Full text notavailable
Kohsravi, 2016 Does not meet selection criteria
Li, 2016 Does not meet selection criteria




Table of quality assessment for systematic reviews of RCTs and observational studies
Based on AMSTAR checklist (Shea et2007, BMC Methodol 7: 10; doi:10.1186/1422887-10) and PRISMA checklist (Moher et al 2009, PLoS Med 6: e1000097;
doi:10.1371/journal.pmed1000097)

Study Appropriate omprehensive | Description of | Description of |Appropriate adjustment for | Assessment of | Enough Potential risk  [Potential
and clearly nd systematic | included and relevant potential confounders in scientific similarities of publication [conflicts of
focused iterature excluded characteristics observational studies? quality of between bias taken into finterest
question? search? studies? of included included studies to account? reported?’

studies? studies? make
combining
them

First reasonable? Yes/no/uncleal

author,

year Yes/no/unclear [Yes/no/unclear | Yes/no/unclear | Yes/no/unclear |Yes/no/unclear/notapplicablel Yes/no/unclear | Yes/no/unclear | Yes/no/unclear

Liu, 2015 | yes Yes No (excluded | yes NA Yes Unclear Unclear (funnel [Yes (none of

studies not (different plot not the studies
referenced) definitions of provided for  jwere
PCAKI used subanalysis, [sponsored by
among <10 studies industry)
included included)
studies)

1. Research question (PICO) and inclusion criteria should be appropriate and predefined

2. Search period andtrategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched

3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced witborea

4. Characteristics of individual studies relevant to research question (PICO), including potential confounders, should bestkeport

5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs)

6. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Nev@ttestta scale, risk of bias table etc.)

7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patianacteristics, intervention and definition of outcome measure to allow pooling?
For pooled data: assessment of statistical heterogeneity using appropriate statistical tests (e.gqQhare, 12)?

8. An assessment of publication bias should include a conaion of graphical aids (e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger regression tdggdie
ht 1{Syod b2GSY LT y2 (Said @I fdzSa 2N Fdzyy St LX 20 Ay OfbelzRs®dRed betddge Mibre ieyeFevab thgn ARimtBdedy & S & ¢
studies.

9. Sources of support (including commercial-todzi K2 NA KA L0 aK2dZ R 0SS NBLR2NISR Ay 020K (GKS d2adSYlI(GAQorNBOASH

support must be mdicated for the systematic review AND for each of the included studies.

Iy R



Risk of bias table for intervention studies (randomized controlled trials)

Research question:

Study Describe Bias due to Bias due to Bias due to Bias due to Bias due to Bias due to loss to | Bias due to violation
reference | method of inadequate inadequate inadequate inadequate selective outcome | follow-up? of
randomisatior’ | concealment of blinding of blinding of care blinding of reporting on basis intention to treat
allocation? participants to providers to outcome assessors| of the results? analysis?
treatment treatment to treatment
(first allocation? allocation? allocation?
author,
publicatio (unlikely/likely/un | (unlikely/likely/uncl | (unlikely/likely/uncl | (unlikely/likely/uncl | (unlikely/likely/uncl | (unlikely/likely/uncl | (unlikely/likely/uncle
n year) clear) ear) ear) ear) ear) ear) ar)
Shehata, | Not described | unclear Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2015
Qiao, Not described | unclear Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2015
Abaci, Not described | unclear Unlikely Unlikely Unlikely unlikely Unclear unclear
2015
1. Randomisation: generation of allocation sequences have to be unpredictable, for example computer gena@tddm-numbers or drawing lots or envelopes. Examples of
inadequate procedures are generation of allocation sequences by alternation, according to case record number, date ofrliete @f admission.
2. Allocation concealment: refers to the protectiotblinding) of the randomisation process. Concealment of allocation sequences is adequate if patients and enrolling invastigat

cannot foresee assignment, for example central randomisation (performed at a site remote from trial location) or sequentiaifypered, sealed, opague envelopes. Inadequate
procedures are all procedures based on inadequate randomisation procedures or open allocation schedules..

3. Blinding: neither the patient nor the care provider (attending physician) knows which patient isiggtthe special treatment. Blinding is sometimes impossible, for example when

comparing surgical with norsurgical treatments. The outcome assessor records the study results. Blinding of those assessing outcomes prevents thatleelde of patient
assigiement influences the proces of outcome assessment (detection or information bias). If a study has hard (objective) outceasemas, like death, blinding of outcome

FaaSaaySyid Aa y20G ySOSaalNEB® LT | ad dzRgsessniert of andxayfolinding df2ouzoBeassasini@ is nepedmar)2 YS Y S| adzNBax
4. Results of all predefined outcome measures should be reported; if the protocol is available, then outcomes in the protatplgatished report can be compared; if not, then

outcomeslisted in the methods section of an article can be compared with those whose results are reported.
5. If the percentage of patients lost to followup is large, or differs between treatment groups, or the reasons for loss to foopvdiffer between treatment groups, bias is likely. If

the number of patients lost to followup, or the reasons why, are not reported, the risk of bias is unclear
6. Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randdnito each intervention group are not clearly reported, the

risk of bias is unclear; an ITT analysis implies that (a) participants are kept in the intervention groups to which theyamei@mized, regardless of the intervention they actually
received, b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis.

Evidence table for systematic review of RCTs and observational studies (intervention studies)

Research question:

Study Study Patient characteristics | Intervention (1) Comparison / Follow-up Outcome measures and | Comments

reference | characteristics control (C) effect size

Liu, 2015 | SR and meta Inclusion criteria SR: Describe intervention:| Describe control: | Endpoint of follow-up Outcome measurd.: PC Facultative
analysis of RCTs RCTSs investigating the (PCAKI) AKI, defined as an

t



[individua
| study
characteri
stics
deduced
from [1st
author,
year of
publicatio

n
1
PS., study
characteri
stics and
results

are
extracted
from the
SR (unless
stated
otherwise

)

Literature search
up to Feb 2014

A: Jo, 2008

B: Toso, 2010

C Patti, 2011

D: Quintavalle,
2012

E Han, 2013

E Leoncini, 2013

Study design
RCT [parallel]

Setting and

Country
Not reported

Source of
funding:
None was
sponsored by
industry

efficacy of statins in
preventing CIN
compared with
placebo, the treatment
groups received stating
beforethe contrast
exposure at any dose,
for any length of time.
Studies were only
included if none of the
arms or both received
N-acetylcysteine.

Exclusion criteria SR:
Trials comparing 2
different doses of
statins. Only studies
that included patients
with renal dysfunction
ORSTAYSR |
mL/min/1.73nf or
ONBI GAYyS O
mL/min/1.73nf) were
included here.

6 studies included

Important patient
characteristics at

baseline

N

A: 236
B: 304
C74
D: 410
E 450
F 210

Groups comparable at

baselineUnclear

A: Simvastin 40mg, 12
hours for 2 days,
80mg before
procedure, 80mg after
the procedure

B: Atorvastatin
80mg/d for 48 hours
before and after the
procedure versus
placebo, oral NAC
1200mg 2 times day
before to the day
after procedure

C Atorvastatin 80 mg
12 hours before and
further 40mg 2 hours
before angiography

D: 80mg within 24h
before exposure, oral

| NAC 1200nfy

times/day before and
the day of procedure
E Rosuvastatin 10mg
from 2 days before to
3 days after
procedure

F Rosuvastin 40mg
followed by 20mg/d,
oral NAC 1200 mg 2
times/d before and
day after procedure

A: Placebo

B: Oral NAC
1200mg 2 times
day before to the
day after
procedure

C Placebo

D: Placebo, oral
NAC 1200nTg
times/day before
and the day of
procedure

E placebo

F: oral NAC 1200
mg 2 times/d
before and day
after procedure

A: within 48h after
contrast administration
B: within 5 days

C 48h after PCI

D: 48h after from basatie
value

E within 72h after
contrast administration
F within 72h after
contrast administration

For how many
participants were no
complete outcome data
available?

Not reported

AYONBLIasS 27
SCkn ®p Y3k R[-
120h.

Effect measure: RR (95%
Cl:

A: 0.75 (0.17;3.28)

B: 0.94 (0.48;1.83)

C 0.56 (0.21;1.47)

D: 0.44 (0.17;1.13)

E 0.82 (0.33;2.04)

F 0.41 (0.20;0.85)

Pooled effect (fixed
effects model): 0.51
(0.37;0.70) favouring
intervention. f=44%

Outcome measure:
Mortality (cases)

A: intervention=0,
placebo=0

B: intervention=1,
placebo=0

CNR

D: NR

E NR

F NR

Qutcome measure:
Start dialysis

A: intervention=0,
placebo=1

B: intervention=0,
placebo=1

C NR

D: NR

E NR

F NR
Outcomemeasure4: ICU

(not reported in any of

The result presented here
involves a subgroup
analyses of patients with
impaired kidney function.

The results of the study 0|
Quintavalle, 2012 are
adapted (secondary
outcomemeasure is the
correct PGAKI definition)

Liu, 2015 include a fixed
analyses, the use of
random analyses might
be preferred given the
heterogeneity found
(P=44%)

For the outcome
measuresnortality, start
of dialysisandICU
admission data
extraction took place
using the original articles
of the studies included in
Liu, 2015.




| the included studies)

Evidence table for intervention studies (randomized controlled trials and ramdomized observational studies [cohort studies, casentrol studies, case ses])1
This table is also suitable for diagnostic studies (screening studies) that compare the effectiveness of two or more késtsnly applies if the test is included as part of a tesmtd-treat
strategy ¢ otherwise the evidence table for studies afiagnostic test accuracy should be used.

Research question:

Study Study Patient characteristic$ Intervention (1) Comparison / Follow-up Outcome measures and | Comments
referenc | characteristic control (C)3 effect size
@ s
Shehata, | Type of study:| Inclusion criteria Describe intervention | Describe control | follow-up: Outcome measures and | The current study results
2015 RCT Diabetic patients, carryind (treatment/procedure | (treatment/proced | 10 days effect size (include 95%C identify a highrisk
the diagnosis of chronic | /test): ure/test): and pvalue if available): | population showing a
Setting: stable angina and Lossto-follow-up: pronounced benefit upon
Catheterizatio | suffering from mild or Oral atorvastatin (80 | Intravenous Intervention:0 Incidence of P@KI adopting the high dose
n laboratory | moderate mg daily) for 48 h infusion of (increase in serum atorvastatin
CKD. (eGFR 8890 before PCI, imddition | isotonic saline and| Control:0 ONBI GAYAYS {1 pretreatment approach
Country: mL/min/1.73 nf to periprocedural oral N or an absolute increase o| before contrast exposure
Egypt intravenous infusion | acetylcysgine, in | Incomplete outcome XHPE: FNRBY oI
Exclusion criteria of isotonic saline and | addition to data or72h after contrast
Source of Severe CKD (e GFR <30| oral Nacetylcysteine. | placebo formula. | No exposure)
funding: not mL/min/1.73 m) [9], end | Standard parenteral
reported, no | stage renal disease (or | hydration protocol in Intervention group5/65
conflicts of patients on hemodialysis)| both groups. events, control group
interest intake of potentially 13/65 events, p8.05

nephrotoxic drugs, acute
myocardial infarction
requiring emergency
coronary intervention,
cardiogenic shock.

See article for a complete
overview of exclusion
criteria.

N total at baseline
Intervention: 65
Control: 65

Important prognostic

factor<:

Mortality, initiation of
dialysis and IGU
admission noteported




For example
age = SD:

I: 55 (6)
C:57 (5)

Sex:
1: 53% M
C:56% M

Contrast (mL) (meanSD)
1: 274 (8)
C: 278 (11)

Contrast nephropathy risk
score (meatt SD)
I:NR

C:NR

Groups comparable at
baseline? yes, no
statistical significant
differences

Qiao,
2015

Type of study:
RCT

Setting:
Hospital

Country:
China

Source of
funding: not
reported, no
conflicts of
interest

Inclusion criteria

1. Diabetic patients; 2.
Mild to moderate CKD,
which was defined as
estimated glomerular
filtration rate (eGFR) 30 tq
89 ml/min per 1.73 m2; 3.
Total CM administrated
dose ofvalzY S x ™

Exclusion criteria
Pregnancy, lactation,
Ketoacidosis, Lactic
acidosis, prior CM
administration within 7
days of study entry.
Importantly, all patients
who were recent statin

users (with 14 days befor

Describe intervention
(treatment/procedure
[test):

The rosuvastatin
group received 10 mg
everyday for at least
48 hours before and
72 hours after CM
administration.

Describe control
(treatment/proced
ure/test):

Received no
statins during the
trial. All patients
received
intravenous
hydration with
isotonic saline
(0.9% sodium
chloride :1.5
ml/kg/hour for 3-
12 hours before
and 624 hours
after the
procedure).

follow-up:
Between 4872h after

procedure, up to 30 days

Lossto-follow-up:
Intervention: 0

Control: 0
Incomplete outcome

data:
No

Outcome measures and
effect size (include 95%C|
and pvalue if available):

Incidence of P@KI
(increase in serum
ONBFGAYAYS 1
or an absolute increase 0
XHp: TNRBY 0l
or72h after contrast
exposure)

Intervention group2/60
events, control group
2/60 events, p<0.05

Mortality, initiation of
dialysis and ICU
admission nospecifically




the procedure) were
excluded.

Seearticle for a complete
overview of exclusion
criteria.

N total at baseline
Intervention: 60
Control: 60

Important prognostic
factors:

For example

age = SD:

1:62(8)

C:62(8)

Sex:
1: 680 M
C:73% M

Contrast (mL) (meanSD)

I: 204 (75)
C:22 (89

Contrast nephropathy risk
score (meatt SD)
I:NR

C:NR

Groups comparable at
baseline?ves average
eGFR 60 mi/min/1.73 fn

reported, but no post
procedural adverse
events occurred.

Abaci,
2015

Type of study:
RCT

Setting:
University
cardiology
institute,
inpatients

Inclusion criteria
Patients naive to statins
and scheduled for
coronary angiography
with EGFR between 30
and 60 mL/min/1.73rh

Exclusion criteria

Describe intervention
(treatment/procedure
[test):

Patients were given
40mg rosuvastatin
<24 h before coronary

angiography and

Describe control
(treatment/proced
ure/test):

No statin
treatment

follow-up:
Between 4872h after

angiography, 6 months
and 1 year.

Lossto-follow-up:
Intervention: 7 (6%)

Reasons unknown

Outcome measures and
effect size (include 95%C|
and pvalue if available):

Incidence of P@AKI
(increase in serum
ONBlFGAYAYS {4

or an absolute increase 0

All patients received
intravenous hydration
with isotonic saline
(14mL/kg/h, 0.9% sodiurm
chloride) for 12h before
and 24h after contrast
exposure.




Emergency coronary hereafter 20mg/day XHp: FTNRY 0| Statistical analyses not

Country: angiography, acute renal | for 2 days. Control: 5 (5%) or72h after contrast clear. Secondary
Turkey failure or endstage renal Reasons unknown exposure. outcomes (death and

failure requiring dialysis. decrd &S Ay SD
Source of See arttle for a complete Incomplete outcome Intervention group: 6/103| or renal failure requiring
funding: not overview of exclusion data events, control group dialysis at 12 months)
reported, no | criteria. See loss to followap 9/105 events. Relative were reported as a
conflicts of risk (95%Cl)= 0.71 (0.25;| composite outcome and
interest N total at baseline 2.0) exact data was not

Intervention: 110 shown.

Control:110 Mortality, initiation of

dialysis and ICU

Important prognostic admission not reported

factors’

For example

age = SD:

I: 67.5 (8.9)

C:67.7 (8.9)

Sex:

I: 64% M

C:73.4% M

Contrast (mL) (meanSD)
I: 139.2 (77.4)
C:117.7 (56.8)

Contrast nephropathy risk
score (meatk SD)
1:9.3(3.9)

C: 7.7 (3.4)

Groups comparable at
baseline? Not completely
see contrast volume and
contrast nephropathy risk
(above)

Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, butaraiomized (observational) studies require matching of patients between
treatment groups (caseontrol studies) or multivariate adjustment for prognostic faate (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures




Provide data per treatment group on the most important prognostic factors [(potential) confounders]
For casecontrol studies, provide sufficient deil on the procedure used to match cases and controls
For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders



Search description

Database

Search terms

Total

Medline
(OVID)
1995aug.
2015

Engels,
Nederlands

g. exp C(;ntrast Media/ or ((contrast adj3 iodine) or (contrast adj3 medi*)).ti,ab.
112282

2 exp Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or failure*)
nephropath* or (renal adjZinsufficienc* or function* or disease* or failure*))).ti,ak
(536907)

31 and 2 (8955)

4 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity))
ciaki).ti,ab. (1969)

53 or 4 (9449)

6 limit 5 to (yr="1998Current" and (dutclor english)) (5521)

7 exp hydroxymethylglutandoa reductase inhibitors/ or (statin* or lovastatin* or
meglutol* or pravastatin* or simvastatin* or rosuvastatin* or
atorvastatin®.).ti,ab,kw. or (hydroxymethylglutaryl* adj4 inhibitor*).ti,ab,kw.
(45277)

86 and 7 (131)

9 (metaanalysis/ or metaanalysis as topic/ or (meta adj analy$).tw. or ((systema
or literature) adj2 review$1).tw. or (systematic adj overview$1).tw. or exp "Revig
Literature as Topic"/ or cochrane.ab. or cochrane.jw. or embaseraiedline.ab.
or (psychlit or psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or ((selection
criteria or data extraction).ab. and "review"/)) not (Comment/ or Editorial/ or
Letter/ or (animals/ not humans/)) (248141)

10 8 and 9 (32 31 uniek

11 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/
randomized controlled trials as topic/ or Random Allocation/ or Doiied
Method/ or SingleBlind Method/ or (clinical trial, phase i or clinical trial, phase ii
clinical trial, phase iii or clinical trial, phase iv or controlled clinical trial or
randomized controlled trial or multicenter study or clinical trial).pt. or
random®*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) adj
(blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not humang
(1508278)

128 and 11 (71)

13 Epidemiologic studies/ or case control studies/ or exp cohort studies/ or
Controlled BeforeAfter Studies/ or Case control.tw. or (cohort adj (study
studies)).tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or
(observational adj (study or studies)).tw. or Longitudinal.tw. or Retrospective.tw
prospective.tw. or Cross sectional.tw. or Crasstional studies/ or historically
cortrolled study/ or interrupted time series analysis/ [Onder exp cohort studies
vallen ook longitudinale, prospectieve en retrospectieve studies] (2209511)

14 8 and 13 (38)

1512 not 10 (45)

22 (12 or 14) not 10 (58)56 uniek

Embase
(Elsevier)

‘contrast induced nephropathy'/exp/dm_pc OR ((contrast* OR ci) NEAR/2
(nephropath* OR 'kidney injury' OR aki OR nephrotoxicity)):ab,ti OR ciaki:ab,ti ¢
(‘contrast medium'/exp OR (contrast NEAR/3 iodine):ab,ti OR (contrast NEAR/3
medi*):ab,ti AND (‘kidnedisease'/exp OR 'kidney function'/exp OR (kidney NEAH
(disease* OR injur* OR failure*)):ab,ti OR nephropath*:ab,ti OR (renal NEAR/2
(insufficienc* OR function* OR disease* OR failure*)):ab,ti))

AND ('hydroxymethylglutaryl coenzyme a reductase inhibé@gp/mj OR
statin*:ab,ti OR lovastatin*:ab,ti OR meglutol*:ab,ti OR pravastatin*:ab,ti OR
simvastatin*:ab,ti OR rosuvastatin*:ab,ti OR atorvastatin*:ab,ti OR
(hydroxymethylglutaryl* NEAR/4 inhibitor*):ab,ti)

AND ([dutch]/lim OR [english}/lim) AND [emke#tim AND [19952015]/py

'meta analysis'/de OR cochrane:ab OR embase:ab OR psychlit:ab OR cinahl:ak
medline:ab OR (systematic NEAR/1 (review OR overview)):ab,ti OR (meta NEA
analy*):ab,ti OR metaanalys*:ab,ti OR 'data extraction:ab OR cochr@:jt
'systematic review'/de NOT (‘animal experiment'/exp OR 'animal model'/exp OR
‘nonhuman’/exp NOT 'human'/exp)) (346 uniek

AND (‘clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp
‘double blind procedure'/exp OR ‘crossover procedure'/exp OR ‘placebo'/exp OF
'prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind":ab,ti OR
‘randomised ontrolled trial':ab,ti OR 'randomized controlled trial'/exp OR
placebo*:ab,ti) NOT ‘conference abstract'it OR 'clinical study'/expq88)uniek

131




Appendices to chapter 7.2

Evidence tables

Table: Exclusion after revision of full text

Author and yer

Reason for exclusion

ACT Investigators,
2009

description of study design, not an original article

Amini, 2009 Prehydration only, not comparable to Dutch clinical practice
Ashworth, 2010 overlaps with Loomba, 2013 and is a less recent review
Azmus,2005 Not specifically patients with normal or abnormal kidney function (mix of impa

kidney function and diabetics)

Bagshaw, 2006

review, not systematic

Berwanger, 2012

Subanalysis of ACTT studty (which is already included in literature analysis)

Briguori, 2011

Does not compare {dcetylcysteine to placebo

Briguori, 2007

Not specifically patients with normal or abnormal kidney function (mix of impa
kidney function and diabetics)

Brown, 2009 overlaps with Loomba, 2013 and is a less recent review

Burns, 2010 Not specifically patients with normal or abnormal kieny function (mix of impaired kig
function and diabetics)

Busch, 2013 overlaps with Loomba, 2013 and is a less recent review

Buyukhatipoglu, outcome measures as described in PICOreported

2010

Calabro, 2011

observational study

Carbonell, 2010

already included in Loomba 2013, and Sun, 2013

Carbonell, 2007

already included in Loomba 2013, and Sun, 2013

Chen, 2008 does not compare no NAC to NAC (both treatment arms recieve NAC)

Coyle, 2006 Not specifically patients with normal or abnormal kidney function (mix of impa
kidney function and diabetics)

Duong, 2005 overlaps with Loomba, 2013 and is a less recent review

Gomes, 2005 Not specifically patients with normal or abnormigdney function (mix of impaired

kidney function and diabetics)

Gonzales, 2007

overlaps with Loomba, 2013 and is a less recent review

Gouveira, 2015

review, not systematic

Gulel, 2005 already included in Loomba 2013
Gurm, 2011 Does not answer studyuestion
Hafiz, 2012 Acetylcysteine not compared to control

Hassan, 2011

observational study

Housseinjani, 2013

review, not systematic

Hsu, 2012 already included in review Wu 2013

Hsu, 2007 already included in review Wu 2013

Izcovich, 2015 systematiaeview, poor quality (no clear description of included studies)
Jo, 2009 does not compare no NAC to NAC

Juergens, 2010 does not compare no NAC to NAC (both treatment arms recieve NAC)
Khalili, 2006 Prehydration only, not comparable to Dutch clinicagiice

Kim, 2010 already included in Loomba 2013

Kotlyar, 2005 Dubbel met Kotlyar, 2005

Lee, 2011 does not compare no NAC to NAC (both treatment arms recieve NAC)
Liu, 2006 overlaps with Loomba, 2013 and is a less recent review

Marenzi, 2006

Not specifically patients with normal or abnormal kidney function (mix of impaired
kidney function and diabetics)

Mittal, 2014

review, not systematic

Momeni, 2012

Observational study

hQ{ dzf € A DIy

Does not answer reseach question broadly enough, usedréms refernecing

Ratcliffe, 2009

Not specifically patients with normal or abnormal kidney function (mix of impaired
kidney function and diabetics)

Ritz, 2006 letter to the editor, not an original article
Sandhu, 2006 Unclear if patients were hydratedert to the NAC administration or not
Sar, 2010 Not specifically patients with normal or abnormal kidney function (mix of impaired




kidney function and diabetics)

Shabbir, 2015

Article not found

Shalansky, 2006

review, not systematic

Solomon, 2014

review, not systematic

Staniloae, 2009

subanalysis of trial, observational data

Thiele, 2010

already included in Loomba 2013

Trivedi, 2009

overlaps with Loomba, 2013 and is a less recent review

Zagler, 2006

overlaps with Loomba, 2013 and is a les=ent review




Risk of bias table for intervention studies (randomized controlled trials)
Research question:

Study Describe Bias due to Bias due to Bias due to Biasdue to Bias due to Bias due to loss to | Bias due to violation
reference | method of inadequate inadequate blinding | inadequate blinding | inadequate selective outcome | follow-up? of

randomisatior’ | concealmentof | of participants to of care providers to | blinding of reporting on basis intention to treat

allocation? treatment treatment outcome assessors| of the results? analysis?
allocation? allocation? to treatment
(first allocation?
author,
publicatio (unlikely/likely/ | (unlikely/likely/uncl | (unlikely/likely/uncle | (unlikely/likely/uncl | (unlikely/likely/un | (unlikely/likely/uncle | (unlikely/likely/uncle
n year) unclear) ear) ar) ear) clear) ar) ar)
CT scan, normal kidney function

Hsu, 2012 | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear

generated

random

numbers

CTscan, decreased kidney function

Kama, By website Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2014 randomization.c

om
Kitzler, Not reported Unlikely Unlikely Unlikely Unlikely Unclear Unclear Unclear
2012
Poletti, Randomized by | Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2007 serial

enrolment
Poletti, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unlikely
2013 generated

randomization

list
Tepel, Gwl yR2 Y{ Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unlikely
2000 FaaAraySH

CAG or PCI, normal kidney function

Carbonell, | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2007 generated

random

numbers
Jaffery, awl yR2 Y{ Unlikely Unlikely Unlikely Unlikely Likely Unlikely Unclear




2012 FaaAaadysSi
Kim, 2010 | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear

generated

random

numbers
Kinbara, Gwl yR2Y{ Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2010 FaaAaadysSi
Lawlor, & NI Yy R2 Y] Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2004 was performed

by the hospital

clinical trials

LK NXY I O
Sadat, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2011 generated

randomization

scheme
Tanaka, Gwl yR2Y{ Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2011 FaaAraySi
Thiele, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2010 generated

random

numbers

CAG or PCI, decreased kidney function

ACT, 2011| 24-hour Web- Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely

based

automated

randomization

system
Castini, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2010 generated

randomization

table
Ferrario, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2009 generated

randomization

list
Gulel, Random Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear




2005

allocation table

Habib, Patients were Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2016 randomized

into three

groups
Izani Wan | Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear

(Mohame | generated
d), 2008 randomization

list
Koc, 2012 | Not described | Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
Kotlyar, Not described | Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2005
Sadineni, | Patients were| Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2017 randomly
assigned
Seyon, Not described | Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2007
1. Randomisation: generation of allocation sequences have to be unpredictable, for example computer generated randrbers or drawing lots or envelopes. Examples of

2.

inadequate procedures are generation of allocation semces by alternation, according to case record number, date of birth or date of admission.

Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequsnadequate if patients and enrofiig investigators
cannot foresee assignment, for example central randomisation (performed at a site remote from trial location) or sequentiaiyered, sealed, opague envelopes. Inadequate
procedures are all procedures based on inadequate randomisatioocedures or open allocation schedules..

Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatnB#inding is sometimes impossible, for example when
comparing surgical with nossurgia@l treatments. The outcome assessor records the study results. Blinding of those assessing outcomes prevents that the geavflpdtient
assignement influences the proces of outcome assessment (detection or information bias). If a study has hard (@)jecticome measures, like death, blinding of outcome
FaaSaaySyid Aa y20 ySOSaalNBo LT | addzReé KI a & araylndingofouzdehsdsined is neeedmar2 YS Y S| adzNBa sz
Results of all predefined outcome meases should be reported; if the protocol is available, then outcomes in the protocol and published report can be compared; then
outcomes listed in the methods section of an article can be compared with those whose results are reported.

If the percentage of patients lost to followup is large, or differs between treatment groups, or the reasons for loss to follovdiffer between treatment groups, bias is likely. If
the number of patients lost to followup, or the reasons why, are not reportedhe risk of bias is unclear

Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randomized ickoig@rvention group are not clearly reported, the
risk of bias is unclear; an ITT analysis impltbat (a) participants are kept in the intervention groups to which they were randomized, regardless of the intervention alotually
received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in tlysiana



Evidence table for intervention studies (randomized controlled trials and ramdomized observational studies [cohort studies, casentrol studies, case series])1
This table is also suitable for diagnostic studies (screening studies) that coenttee effectiveness of two or more tests. This only applies if the test is included as part of aatestreat
strategy ¢ otherwise the evidence table for studies of diagnostic test accuracy should be used.

Research question:

Study Study Patient characteristics Intervention (1) Comparison / Follow-up Outcome measures and | Comments
reference | characteristic control (C)® effect size®
S
CT scan, normal kidney function
Hsu, 2012| Type of study:| Inclusion criteria Describe Describe control Length of followup: Outcome measuresand | | dzi K2 NEQ 02
Randomized | 1) all adult patients who intervention (treatment/proced | 72 hours effect size (include 95%C A singe dose of NAC
controlled received chest or (treatment/procedu | ure/test): and pvalue ifavailable): | before CECT imagingcan
trial abdominal contrast re/test): prevent CIN in an ED
enchanced computed 0.9% sodium Lossto-follow-up: CINO5: setting.However it does
Setting: tomography (CECT) 600mg NAC chloride (3 Not reported orl NR&S Ay | notimprove mortality
emergency In 0.9% sodium mL/kg/h) for 60 within 4872 hours after | rate or the need for
department, | Exclusion criteria chloride (3 mL/kg/h)| minutes prior to Incomplete outcome CECT imaging) dialysis.
medical 1) patients undergoing for 60 minutes prior | the CECT data I: 7.5%
teaching longterm hemodialysis or | to the CECT Not reported C: 14.6% Patients with congestive
center peritoneal hemodialysis 0.9% sodium Odds Ratio (OR): 0.31 | pulmonary edema
2) patients who received | 0.9% sodium chloride (1 (95% CI: 0.10.96, received an adjusted
Country: another dose of contrast | chloride (1 mL/kg/h)| mL/kg/h) for 6 p=0.04) hydration schedule
Taiwan medium within 72 hours | for 6 hours after hours after CECT where the rates of fluid
3) patient refused to sign | CECT CINor: loading were decreased
Source of concent forms Ort NR&S Ay | by50%.
funding: non | 4) patients had a knon or 25% within 4872
commercial allergic reaction to N hours after CECT imagin

acetlycysteine (NAC)

N total at baseline
Intervention: 106
Control: 103

Important prognostic
factors:

For example

age + SD:

1:11.3%

C:19.4%

OR:0.35 (95% CI: 0.163
0.91, 0=0.03)

Mortality:

I: 7.5%

C: 12.6%

OR: 0.49 (95% CI: 0.45

1.55, p=0.22)




Sex:

I: 74% M

C:76% M

Baseline SCr (mg/dL) + S[
1: 1.40 £ 0.58
C:1.26+0.43

Groups comparable at
baseline?

Permanent renal
replacement therapy:
0% in both groups

CT scan, decreased kidney function

Kama,
2014

Type of study:
randomized
controlled

trial

Setting:
emergency
department,
academic
tertiary
hospital

Country:
Turkey

Source of
funding: not
reported

Inclusion criteria

MO | Rdz G LI @
years) who presented to
the emergency departmen
2) patientswho received
CECT as part of their
emergency care

3) moderate or high risk fo
contrast induced
nephropathy (CIN)
according to Mehran score
(>5)

Exclusion criteria

1) CIN risk determine as
Low by Mehran score

2) history of contrast
related allergies

3) hemodynamically
unstable patients requiring
resuscitation or surgery

4) patients receiving renal
replacement therapy

5) patients did not provide

Describe
intervention
(treatment/procedu
re/test):

150mg/kg NAC

In 1000mL in 0.9%
saline at the rate of
350mli/hour for 3
hours

Before, after and
during
administration of
contrast

Describe control
(treatment/proced
ure/test):

1000mL 0.9%
saline at the rate of
350ml/hour for 3
hours

Before, after and
during
administration of
contrast

Length of followup:
48-72 hours

Patients who were
diagnosed with CI§ 1
months

Lossto-follow-up:
Not reported

Incomplete outcome
data
Not reported

Outcome measures and
effect size (includ®5%ClI
and pvalue if available):

CIN

(=25% increase or greate
than 0.5mg/dL
(44pmol/L) increase in
the serum creatinine
level, 4872 hours after
administration of the
contrast agent compared
with the baseline
creatinine measurement)
I: 7 (19%)

C: 5(14%)

p>0.05

No contrast or
treatment-induced
adverse events were
detected during
emergency department

care

I dzi K2 NAQO2Y
None of the shorterm
protocols with normal
saline or NAC was
superior in the
emergency department
pateints requiring CECT
who had a moderate or
high risk of CIN.




infomed consent

N total at baseline
Intervention: 36
Control: 35

Important prognostic
factors:

For example

age (95% CI):

I: 69 (6573)

C: 67 (6272)

Sex:
1:69 % M
C:65% M

eGFR <20 mL/min/1.73m
I: 25%

C: 9%

eGFR 420
mL/min/1.73nf

I: 36%

C: 46%

eGFR 6@0mL/min/1.73M
I: 11%

C: 14%

Groups comparable at
baseline? Yes

Kitzler,
2012

Type of study:
randomized
controlled

trial

Setting:
singlecenter,

Inclusion criteria

-patients with chronic
kidney disease stage4
undergoing elective
computerassisted
tomography with norionic
radiocontrast agents when

Describe
intervention
(treatment/procedu
re/test):

N-acetylcysteine
4800mg per 0s

Describe control
(treatment/proced
ure/test):

0.45% saline,
1mL/kg/h over 24
hours

Length of followup:
Not reported

Lossto-follow-up:
Not reported

Incomplete outcome

Outcome measures and
effect sizg(include 95%ClI
and pvalue if available):

No patients developed
contrast induced acute
kidney injury.

ldziK2NBEQ O2
Following radiocontrast
administrationneither
vitamin E nor NAC in
addition to saline
demonstrated an
additional beneficial




elective
patients

Country:

Source of
funding:

compared to 0.45% saline
alone

Exclusion criteria

N total at baseline
Intervention: 10
Control: 10

Important prognostic
factors”:

For example

age = SD: mean: 75 years
(not reported per group)

Sex:
38% M
(not reported per group)

Groups comparable at
baseline? Unc;ear

0.45% saling
1mL/kg/h over 24
hours

data:
Not reported

There was no significant
difference in serum
creatinine change
between the three study
arms.

effect on kidney
fi=unction when
compared to saline aloneg|

Poletti,
2007

Type of study:
randomized
controlled

trial

Setting:
emergency
patients

Country:
Switzerland

Source of
funding: not
reported

Inclusion criteria

1) patients admitted
consecutively to the
emergency department
during daytime hours
2) serum creatinine
>1.2md/dL

Exclusion criteria

1) pregnancy

2) end stage renal failure
with dialysis

3) suspicion oécute renal
obstruction

4) asthma

Describe
intervention
(treatment/procedu
ref/test):

900mg NAC diluted
in 5% glucose
solution
administered iv 1
hour before CT

0.45% saline iv at a
rate of 5SmL/kg body
weight over the
course of an hour

Describe control
(treatment/proced
ure/test):

placeboin 5%
glucose solution
administered iv 1
hour before CT

0.45% saline iv at g
rate of 5mL/kg
body weight over
the course of an
hour before CT

Length of followup:
4 days

Lossto-follow-up:
7 (8%)

3 died, 3 left hospital 1
transferred to another

hospital (not reported
per group)

Incomplete outcome
data
As above

Outcome measures and
effect size (include 95%C
andp-value if available):
Nephrotoxicity
orxupo: Ay ON]
creatinine value)

I: 2/44 (5%)

C: 9/43 (21%)

P=0.026

ldzK2NBEQ O2

On the basis of the serun
creatinine concentration,
iv administration of NAC
appears protective
against the
nephrotoxicity of
contrast medium.




5) severe cardiac failure
6) hemodynamically
unstable condition
contraindicating iv
hydration

7) nonurgent indications
for CT

N total at baseline87
Intervention: 44

before CT

900mg NAC mixed
into the 0.45%
saline perfusion
administered iv
after completion of
CT at a rate of
1mL/kg body weight
per hour for 12

placebo mixed into
the 0.45% saline
perfusion
administered iv
after completion of
CT at a rate of
1mL/kg body
weight per hour for
12 hours

Control: 43 hours

Important prognostic

factors’

Forexample

age = SD:

1:70£19

C:73+17

Sex:

1: 59% M

C:67% M

Groups comparable at

baseline? Yes

Poletti, Type of study:| Inclusion criteria Describe Describe control Length of followup: Outcome measuresand | ! dzi K2 NEQ 02
2013 randomized 1) patients admitted intervention (treatment/proced | 10 days effect size (includ®5%ClI

controlled consecutively to the (treatment/procedu | ure/test): and pvalue if available): | An ultrahigh dose of
trial emergency department re/test): Lossto-follow-up: intravenous NAC is

2) estimated creatinine placebo diluted in | Intervention: Nephropathy ineffective at preventing
Setting: clearance by MDRD of 6000mg NAC iv 100mL saline, 3 (5%) (=increase of at least 259 nephrotoxicity in patients
emergency <60ml/min/1.73nf diluted in 100mL administered in the| Reasons not reported or 44pmol/l in serum with renal impairment
department saline, administered| 60 minutes before creatinine level at day 2,4 undergoing emergency
patients Exclusion criteria in the 60 minutes the CTFscan Control: or 10 compared to day 0) contrast CT.

1) asthma before the CIscan 1 (2%) I: 8 (15%)
Country: 2) pregnancy Hydration of Reasons not reported C: 10 (17%)
Switzerland 3) obstructive nephropathy] Hydration of 250mL| 250mL of 0.45% P=0.99




Source of
funding: not
reported

no LI GASYyidQa
N total at baseline104
Intervention: 55

Control: 59

Important prognostic
factors:

For example

age = SD:

1: 78 £12

C:78+12

Sex:
1: 49% M
C:51% M

Groups comparable at
baseline? Yes

of 0.45% saline
before C¥scan

1000mL saline
0.45% after G&can

saline befoe CT
scan

1000mL saline
0.45% after GT
scan

Incomplete outcome
data
As above

Composite event of deatl
or acute kidney injury

I: 33%

C: 24%

p-value not reprted

Tepel,
2000

Type of study:
Randomized
controlled

trial

Setting:
elective
patients
receiving CT
scan at
hospital

Country:
Germany

Source of
funding: not
reported

Inclusion criteria

1) patients with a serum
creatinine >1.2mg/dL or
creatinine clearance
<50mL/min

2) known chronic renal
failure and a stable serum
creatinine concatration

3) patients receiving
elective C¥cans

Exclusion criteria
1) acute renal failure

N total at baseline
Intervention: 41
Control: 42

Describe
intervention
(treatment/procedu
re/test):

Acetylcycsteine
orally 600mg twice
daily on the day
before and on the
day of
administration of
the contrast agent

Saline (0.45%) iv.
1ml/kg/h for 12
hours before and 12
hoursafter contrast
administration

Describe control
(treatment/proced
ure/test):

Saline (0.45%) iv.
1ml/kg/h for 12
hours before and
12 hours after
contrast
administration

Length of followup:
48 hours, 6 days

Lossto-follow-up:
Not reported

Incompleteoutcome
data:
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

Increase of at least
0.5mg/dL (44pmol/L) in
serum creatinine
concentration 48 hours
after administration of
contrast agent:

I: 1/41 (2%)

C: 9/42 (21%)

RR: 0.1 (95% CI: 0.1
0.9)

P=0.01

None of the patients

required dialysis

ldZzK2NBEQ O2

Prophylactic
administration of the
antioxidant
acetylcysteine, along with
hydration, prevents the
reduction in renal
function induced by
iopromide, a noronic,
low-osmolality contrast
agent, in patients with
chronic renal
insufficiency.




Important prognostic
factors”:

For example

age = SD:

l: 6611

C.65+15

Sex:
1:59 % M
C:55% M

Groupscomparable at
baseline? Yes

or PCI, normal kidney function

Carbonell
, 2007

Type of study:
randomized
controlled

trial

Setting:
tertiary
hospital,
cardiac unit

Country:
Spain

Source of
funding:not
reported

Inclusion criteria

1) patients with acute
coronary syndrome and
normal renal function,
admitted to the cardiac
unit and referred for
cardiac catheterization
2) angina at rest or post
myocardial infarction

Or they had received
thrombolytic therapy with
failed recanalization so the
cardiac catheterisation waj
an emergency procedure

Exclusion criteria

1) chronic renal failure or
acute renal dysfunction
2) hemodynamic instability]
(systolic blood pressure
<90mmHg)

3) known allergy to NAC o
contrast agents

CAG
Describe
intervention
(treatment/procedu
re/test):

NAC (600mg diluted
in 50mL of 0.9%
saline) iv for 30
minutes twice daily
for a total of 4 times
Starting at least for
6 hours before the
administration of
contrast media

0.9% saline iv at
least 6 hours before
procedure,
maintained for 12
hours after contrast
dosing

Describe control
(treatment/proced
ure/test):

placebo (diluted in
50mL of 0.9%
saline) iv for 30
minutes twice daily
for a total of 4
times

Starting at least for
6 hours before the
administration of
contrast media

0.9% saline iv at
least 6 hours
before procedure,
maintained for 12
hours after
contrast dosing

Length of followup:
48hours

Lossto-follow-up:
Not reported

Incomplete outcome
data:
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

Contrast induced
nephropathy

(=an acute increase in th
serum creatinine

O2y OSy G NI (A
and/or >25% increase
above baseline level at 4
hours after contrast
dosing)

I; 10.3%

C:10.1%

P=0.50

None of the patients
required dialysis.

Patients with congestive
heart failure received a
reduced hydration
volume.

I dzi K2 NBQ O2
The prophylact
administration of
intravenous NAC provide
no additional benefit to
saline in higkrisk
coronary patients with
normal renal function.




4) untreated
gastrointestinal bleeding
5) previous treatment with
theophylline, mannitol or
nephrotoxic antibiotics

N total at baseline
Intervention: 107
Control: 109

Important prognostic
factors:

For example

age * SD:

I: 63+ 14

C:61+12

Sex:
1: 80% M
C.73% M

Creatinine clearance
(ml/min)

|: 86 + 29

C:88+30

Groups comparable at
baseline?

Jaffery,
2012

Type of study:
randomized
controlled

trial

Setting:
singlecenter
inpatients,
emergency

Inclusion criteria

1) patients hospitalized
with a primary diagnosis of
acute coronary syndrome
2) scheduled for coronary
angiography (CAG) or
intervention during this
hospitalization

3aAS xmy &SI

Describe
intervention
(treatment/procedu
re/test):

NAC: 1200mg bolus
followed by

200mg/h for 24

Describe control
(treatment/proced
ure/test):

Placebo in 500ml
5% dextrose
solution of water iv

Length offollow-up:
72 hours for lab

parameters
30 days for mortality and
hospital stay

Lossto-follow-up:
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN

(=increase in serum
creatinine concentration
XKHP: o208

level within 72 hours of

Patients with clinical
evidence oheart failure
received only NAC iv or
placebo

1 dzi K2NBRQ O2
In acute coronary
syndrome patients
undergoing CAG with or




procedure

Country:
United States
of America

Source of
funding: not
reported

Exclusion criteria

1) end stage renal disease
requiring dialysis

2) hypersensitivity to NAC
3) history of life
threatening contrast
reaction

N total at baseline
Intervention: 192
Control: 206

Important prognostic
factors:

For example

age = SD:

l: 66 £ 13

C:65+13

Sex:
1:67 % M
C:59% M

Baseline creatinine
clearance (ml/min)
.87 +41
C:92+44

Groups comparable at
baseline? Yes

hours

In 500ml 5%
dextrose solution of
water iv

Normal saline
(0.9%) iv; 1/ml/kg
for 24 hours

Normal saline

(0.9%) iv; 1/mllkg

for 24 hours

Incomplete outcome
data:
Not reported

the administration of
intravenous contrast)
I: 16%

C:
13%
P=0.40

Outcomes of mortality
and length of hospital not
reported.

without percutaneous
intervention (PCI), high
dose intravenous NAC
failed to reduce the
incidence of CIN.

Kim, 2010

Type of stug:
randomized
controlled
trial

Setting:

Inclusion criteria

1) patients scheduled for
elective CAG and/or PCI
with apparently normal
renal function

Describe
intervention
(treatment/procedu
re/test):

Oral acetylcysteine

Describe cotrol

(treatment/proced

ure/test):

0.9% saline
1/mL/kg/h for 12

Length of followup:
48 hours

Lossto-follow-up:
Not reported

Outcome measures and
effect size (include 95%C
andp-value if available):

CIN

(=increase in sCR of at

1 dzi K2NARQ O2

Not relevant¢ based on
cystatinC defined CIN
results and not the sCR
based CIN.




elective
patients, one
hospital

Country:
South Korea

Source of
funding: not
reported

Exclusion criteria

1) acute coronary
syndrome requiring
emergency CAG/PCI
2) cardiogenic shock
3) iodinated contrast
media administration
within a monthor NAC
within 48 hours before
study entry

4) current dialysis or a
serum creatinine
>1.4mg/dL for men or
>1.2mg/dL for woran
5) thyroid diseases

6) allergy to the study
medication

N total at baseline
Intervention: 80
Control: 86

Important prognostic
factors’

For example

age *= SD:

:62+11

C:62+10

Sex:
1: 79% M
C:67% M

SCr (mg/dL)
1:1.03 £0.17
C:1.03+0.14

600mg twice a day
on the day before
and the day of
coronary
angiography

0.9% saline
1/mL/kg/h for 12
hours before and
6hours after CAG

hours before and
6hours after CAG

Incomplete outcome
data:
Not reported

least 0.5mg/dL or >25%
within 48 hours of
contrast exposure)

I: 3.8%

C:8.1%

p>0.05




Groups comparable at
baseline? Yes

Kinbara,
2010

Type of study:
randomized
controlled

trial

Setting:
elective
patients, one
hospital

Country:
Japan

Source of
funding: not
reported

Inclusion criteria

1) Patients with stable
coronary artery disease
scheduled to undergo CAQ
and/or PCI, with stable
serumcreatinine
concentrations

Exclusion criteria

1) acute myocardial
infarction

2) use of vasopressors
before PCI

3) cardiogenic shock

4) current peritoneal or
hemodialysis

5) planned postontrast
dialysis

6) allergies to ths study
medications

7) congestie heart disease
8) severe valvular disease
9) pregnancy

10) multiple myeloma

11) amyloidosis

N total at baseline
Intervention: 15
Control: 15

Important prognostic
factor:

For example

age + SD:

I: 70 £10

Describe
intervention
(treatment/procedu
reftest):

NAC 704mg orally
twice daily on the
day before ond on
the day of CAG
and/or PCI

0.9% saline iv
1/ml/kg/hour

For 30 minutes
before and 1thours
after angiography

Describe control
(treatment/proced
ure/test):

0.9% saline iv
1/ml/kg/hour
For 30 minutes
before and 10
hours after
angiography

Length of followup:
48 hours

Lossto-follow-up:
Not reported

Incomplete outcome
data:
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN

(=SCr increase of
>0.5mg/dL from baseline
to 48 hours to
angiography)

I: 0 (0%)

C: 4 (27%)

96% Cl: 0.195.991,
p=0.011

1 dzK2NBERQ O¢2

These results suggest
that both prophylactic
NAC and aminophylline
administration are
effective in preventing
CIN, but not with
hydration alone.




C:70+8

Sex:
I: 80% M
C:80% M

SCr (mg/dL)
1: 1.00 £ 0.36
C:094+0.21

Groups comparable at
baseline? Yes

Lawlor,
2004

Type of study:
randomized
controlled

trial

Setting:
elective
patients,
single center

Country:
United
Kingdom

Sourceof
funding: not
reported

Inclusion criteria

1) patients with peripheral
vascular disease going for
elective angiography or
angioplasty to participate
in this trial

Exclusion criteria

N total at baseline
Intervention: 46
Control: 48

Important prognostic
factors:

For example

age %= SD:

.72+ 12
C:69+12

Sex:
1: 59% M
C:69% M

Describe
intervention
(treatment/procedu
re/test):

1g of NAC in each
bag of 0.9% saline

0.9% saline (500mL
over 46 hours) 612
hours prior to
angiography and
again after
angiography

Describe control
(treatment/proced
ure/test):

0.9% saline (500ml|
over 46 hours) 6
12 hours prior to
angiography and
again after
angiography with
placebo

Lengthof follow-up:
7 days

Lossto-follow-up:
Not reported

Incomplete outcome
data
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN (=arise of 25% or
0.5mg/dL in sCR at 48
hours after contrast
administration)

Patients with normal
kidney function:

I: 0/29 (0%)

C: 0/27 (0%)
p>0.05

Patients with decreased
kidney function:

I: 3/17 (18%)

C: 3/21 (14%)

p>0.05

I dzK2NERQ O¢2

NAC precontrast and
post-contrast does not
confer any benefit in
preventingradiocontrast
induced nephropathy in
vascular patients




SCr (umol/L)
1:110 + 42
C: 124 £ 63

Groups comparable at
baseline? Yes

Sadat, Type of study:| Inclusion criteria Describe Describe control Length of followup: Outcome measuresand | | dzi K2 NAQ O2
2011 randomized 1) patients undergoing intervention (treatment/proced | 72 hours effect size (include 95%C
controlled peripheral angiography for| (treatment/procedu | ure/test): and pvalue if available): | A clear conclusion is not
trial peripheral artery disease | re/test): Lossto-follow-up: formulated.
Iv hydration 0.9% | Not reported CIN
Setting: Exclusion criteria NAC 600mg twice | saline (=0.5mg/dL or 25%
elective 1) patients with daily orally onthe | 1L over 12 hours | Incomplete outcome increase in sCr from
patients, established renal failure ay before and on before CAG data: baseline value within 48
single center | on renal replacement the day of CAG (2.4{ 1L over 12 hours | Not reported hours of exposure to
therapy in total) after CAG intravascular
Country: radiographic contrast
United N total at baseline Iv hydration 0.9% media that is not
Kingdom Intervention: 21 saline attributable toother
Control: 19 1L over 12 how causes)
Source of before CAG I: 1/21 (5%)
funding: no Important prognostic 1L over 12 hours C: 3/19 (16%)
funding factors: after CAG P=0.33
For example
age = SD:
:75+11
C:70+14
Sex:
Not reported
Groups comparable at
baseline? Unclear
Tanaka, | Type of study:| Inclusion criteria Describe Describe control Length of followup: Outcome measuresand | | dzi K2 NEQ O2
2011 randomized 1) patients admitted for ST| intervention (treatment/proced | 36 hours effect size (include 95%C
controlled segment elevation acute | (treatment/procedu | ure/test): and pvalue ifavailable): | While N=acetylcysteine
trial myocardial infarction re/test): Lossto-follow-up: might have the possibility]




Setting:
emergency
patients,
single center

Country:
Japan

Source of
funding: not
reported

treated with primary PCI

Exclusion criteria

1) dialysis

2) known allergy to NAC
3) inability to take NAC
orally

N total at baseline
Intervention: 38
Control: 38

Important prognostic

NAC 705mg aily
before and 12, 24,
26 pours after
intervention (2.8g in
total)

Hydration with iv
Ringer lactate
solution at a rate of
1-2ml/kg/hour for
more than 12 hours

Hydration with iv
Ringenactate
solution at a rate of]
1-2ml/kg/hour for
more than 12
hours after primary
CAG

Not reported

Incomplete outcome
data
Not reported

CIN

(=an increase in sCr leve
of 25% or more from
baseline value within 72
hours after primary
angioplasty)

I: 2/38 (5%)

C: 5/38 (13%)

P=0.21

No major adverse events
(death, acute renal failure
requiring temporary

to reduce the incidence
of contrastinduced
nephropathy in patients
undergoing primary
angbplasty for acute
myocardial infarction, the
in-hospital mortality and
morbidity were not
significantly different
between the two groups.

factors” after primary CAG replacement therapy,

For example need br mechanical

age + SD: ventilation) occurred in

1: 63+ 13 either group during the

C:61+14 in-hospital followup

period.

Sex:

1: 82% M

C:82% M

SCr (mg/dL)

1:0.95+0.34

C:0.88£0.25

Groups comparable at

baseline? Yes

Thiele, Type of study:| Inclusion criteria Describe Describe control Length of followup: Outcome measuresand | ! dzi K2 NEQ 02
2010 randomized 1) patients with acute intervention (treatment/proced | Laboratory parameters: | effect size (include 95%0C

controlled myocardial infarction (treatment/procedu | ure/test): 72 hours and pvalue if available): | Highdose iv NAC does
trial undergoing primary PCI re/test): Clinical endpoints: 6 not provide additional

2) symptoms <12 hours months CIN clinical benefit to placebo
Setting: and STsegment elevation 10mL of 0.9% OrAyONBLI a8 | withrespectto CIN in
emergency Xxn®d®mY+ AY xH| NAC intravenous saline ateach Lossto-follow-up: from baseline within 72 | non-selected patients
patients,one | f S+ R& 2 NJ x 2-d| bolus injection none hours after PCI) undergoing angioplasty




tertiary
hospital

Country:
Germany

Source of
funding: not
reported

cordial leads

Exclusioreriteria:

1) previous fibrinolysis <12
hours

2) known NAC allergy

3) chronic dialysis

4) pregnancy

5) contraindications for
magnetic resonance
imaging

N total at baseline
Intervention: 126
Control: 125

Important prognostic
factors’

For example

age (interquartile range):
I: 68 (5775)

C: 68 (5676)

Sex:
1: 71% M
C:.66% M

SCr (umol/L; interquartile
range)

1: 81 (6997)

C: 78 (6790)

Groups comparable at
baseline? Yes

1200mgbefore CAG
And 1200mg twice
daily for 48 hours
(total dose 6gq)

Hydration with
intravenous 0.9%
saline; infusion rate
1ml/kg/hour for 12
hours (or
0.5mg/kg/h in overt
heart failure)

Hydration with
intravenous 0.9%
saline; infusion rate
1ml/kg/hour for 12
hours (or
0.5mg/kg/h in

overt heart failure)

Incompleteoutcome
data
none

I: 18/126 (14%)
C: 25/125 (20%)
P=0.28

Mortality after 6 months
I: 12/126 (14%)
C:12/125 (14%)

p>0.05

New congestive heart
failure

I: 11/126 (9%)

C: 7/125 (6%)

p>0.05

with moderate doses of
contrast medium and
optimal hydration.

CAG or PCI, decreased kidney function

ACT, 2011

Type of study:
randomized

Inclusioncriteria:

1) patients undergoing

Describe
intervention

Descrile control

(treatment/proced

Length offollow-up:
48-96 hours for

Outcome measures and
effect size (include 9524

1 dzK2NBRQ O¢2




controlled
trial

Setting:
inpatients,
elective,
multi-centre

Country:
Brazil

Source of
funding: non
commercial

CAG or peripheral arterial
angiography

2) at least one risk factor
for CHAKI:

-age >70 years

-chronic renal failure
-diabetes mellitus
-clinical evidence of
congestive heart failure
-left ventricular ejection
fraction <045
-hypotension

Exclusion criteria
-patients on dialysis
-patients with STsegment
elevation myocardial
infarction

-pregnancy or
breastfeeding

-women <45 years who did
not use contraceptive
methods

N total at baseline
Intervention: 1172
Control: 1136

With eGFR<30 ml/min
|. 68
C: 63

With eGFR 30 to 60 ml/mir
: 515
C: 492

Important prognostic

(treatment/procedu
re/test):

NAC 2x600mg orally
every 12 hours for 2
days

(2 doses before and
2 doses after
contrast
administration, total
dose 4800mg)

Hydration with 0.9%
saline 1mg/kg/hour
from 6-12 hours
before to 612

hours after
angiography

ure/test):

placebo orally
every 12 hours for
2 days

(2 doses before
and 2 doses after
contrast
administration)

Hydration with
0.9% saline
1mg/kg/hour from
6-12 hours before
to 6-12 hours after
angiography

laboratory parameters
30 days for clinical event:

Lossto-follow-up:
Intervention:

56 (5%)

12 did not receive study
drug before angiography
15 were not submitted to
angiography

19 were lost to 496
hour serum creatinine
follow-up

4 died before 486 hours
15 did not return to
collect serum creatinine
1 was lost to 3@ay
follow-up

Control:

54 (5%)

7 did not receive study
drug before angiography
12 were not submitted to
angiography

17 were lost to 4896
hour serumcreatinine
follow-up

3 died before 486 hours
14 did not return to
collect serum creatinine
1 was lost to 3@ay
follow-up

Incomplete outcome
data

and pvalue if available):

CHAKI

(=a 25% elevation of sCr
above baseline 4886
hours after angioplasty)

All participants

I: 147/1153 (12.7%)

C: 142/119 (12.7%)
RR: 1.00 (95% CI: 0.81
1.25, p=0.97)

Patients with serum
creatinine >1.5mg/dL:
1: 12/188 (6%)

C: 10/179 (6%)
P=0.75

Patients with eGFR 30
60 mL/min

I: 30/425 (7%)

C: 27/398 (7%)

RR: 1.04 (0.681.72)
P=0.73

Patients with
eGFR<30ml/min

I: 6/56 (11%)

C: 3/48 (6%)

RR: 1.71 (0.466.49)
P=0.92

Composite outcome of
death or need fodialysis:

In thislarge randomized
trial we found that
acetylcysteine does not
reduce the risk of
contrastinduced acute
kidney injury or other
clinically relevant
outcomes in afrisk
patients undergoing
coronary or peripheral
vascular angiography.




factors”

For example
age = SD:

1: 68 + 10
C.68+10

Sex:
l: 62% M
C61% M

Groups comparable at
baseline? Yes

Intervention:

1153 (98%) had data
included in laboratory
parameters analysis
1171 (99.9%) had data
included in secondary
outcome analysis
Reasons not reported

Control:

1119 (98%) had data
included in laboratory
parameters analysis
1135 (99.9%) had data
included in secondary
outcome analysis
Reasons not reported

I:2,2%

C:2.3%

Hazard ratio (HR): 0.97
(95% ClI: 0.56 1.69,
p=0.92)

Cardiovascular deaths:
HR: 0.99 (95% CI: 0.61
1.99, p=0.97)

There was also no
difference in the risk of
these outcomes defined
post hoc.

Castini,
2008

Type of stidy:
randomized
controlled
trial

Setting:
elective
patients,
single centre

Country: Italy
Source of

funding: not
reported

Inclusion criteria
1) patients undergoing

CAG and/or PCI
HO 38 xmy @
ov adlrotsS al

Exclusion criteria

1) sCr #mg/dL

2) a history of dialysis,
multiple myeloma,
pulmonary edema,
cardiogenic shock, acute
myocardial infarction

3) emergency
catheterization

4) recent exposure to
radiographic contrast
media within 7 days of the
study

5) allergy to iodinate

Describe
intervention
(treatment/procedu
ref/test):

NAC 600mg orally
every 12 hours for 2
days

(2 dosedefore and
2 doses after
contrast
administration, total
dose 2400mg)

0.9% saline iv
1ml/kg/hour for 12
hours before and 12
hours after contrast

administration

Describe control
(treatment/proced
ure/test):

0.9% saline iv
1ml/kg/hour for 12
hours beforeand
12 hours after
contrast
administration

Length of followup:
5 days

Lossto-follow-up:
none

Incomplete outcome
data
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN1

6rAyONBI a$s
over thebaseline value in
any of the time points:
24, 48 and 120 hours
after contrast
administration)

I: 7 (14%)

C: 9 (17%)

p>0.05

CIN2
(=increase in sCr

¥nodp YIKR[ 2

1 dzK2NBEQ O2

Our findings suggest that
the addition of NAC does
not add further benefit in
CIN prevention,
compared to standard
hydration with isotonic
saline infusion.




contrast meda or NAC
6) previous enrolment in
the same or other
protocols

7) administration of
mannitol, theophylline,
dopamine, dobutamine,
nonsteroidal anti
inflammatory drugs or
fenoldopam

N total at baseline
Intervention: 52
Control: 51

Important prognostic
factors:

For example

age £ SD:

1. 71+7

C.73+8

Sex:
1: 94% M
C:84% M

sCr (mg/dL)
1:1.57 +£0.38
C:1.49+0.30

Groups comparable at
baseline? Yes

baseline value in any of
the time points: 24, 48
and 120 hours after
contrast administréon)
I: 4 (8%)

C: 5 (9%)

p>0.05

No acute renal failure
necessitating renal
replacement therapy
occurred.

Ferrario,
2009

Type of study:
randomized
controlled

trial

Inclusion criteria

1) patients scheduled for
elective or diagnosti€AG
and/or PCI

HO 38 xmy @&

Describe
intervention
(treatment/procedu
re/test):

Describe control
(treatment/proced
ure/test):

Length of followup:
3 days

Lossto-follow-up:
Intervention:

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN

1 dzi K2NAQ O2

In our experience, NAC
did not prevent CIN in
patients receiving iso




Setting:
elective
patients,
university
hospital

Country: Italy
Source of

funding: not
reported

3) creatinine clearance
<55ml/min and a stable
renal function

Exclusion criteria

1) ongoing acute
myocardial infarction or
acute coronary syndrome
2) renal replacement
therapy

3) allergy to NAC

4) need for administration
of mannitol, theophylline,
dopamine, dobutamine,
fenoldopam or nephrotoxig
drugs within 1 week of
procedure

5) clinical signs of
dehydration and systemic
hypotension

N total at baseline
Intervention: 99
Control: 101

Important prognostic
factors’

For eample

age = SD:

1:75+8

C:75+7

Sex:
l: 68% M
C:62% M

Creatinine clearance

NAC 600mg orally
every 12 hours for 2
days

(2 dosesn the day
before and 2 doses
on the day of
contrast
administration, total
dose 2400mg)

0.9% saline
1ml/kg/h in 1224
hours before the
procedure and 24
hours after

Placebo (glucose
tablets) orally
every 12hours for
2 days

(2 doses on the day
before and 2 doses
on the day of
contrast
administration)

0.9% saline
1ml/kg/h in 1224
hours before the
procedure and 24
hours after

4 (4%)
Reasons notaported

Control:
4 (3%)
Reasons not reported

Incomplete outcome
data:
Not reported

(=increase in sCr
Xn ®p YIKR]

within 3 days after the

procedure)

I: 8/99 (8%)
C:6/101 (6%)
P=0.60

2

osmolar (iodixanol)
contrast media and
adequate hydration.




(mL/min)
1:37£115
C:40+9.3

Groups comparable at
baseline? Yes

Gulel,
2005

Type of study:
randomized
controlled

trial

Setting:
elective,
single centre

Country:
Turkey

Source of
funding: not
reported

Inclusion criteria

1) patients scheduled for
elective diagnostic CAG
2) chronic renal
impairement: sCr
>1.3mg/dL

3) stable renal function

Exclusion criteria

1) acute renal failure

2) endstage renal fairre
on regular dialysis

3) clinically evident heart
failure

4) allergy against contrast
agents

5) serious hepatic
dysfunction

6) planned PCI

N total at baseline
Intervention: 25
Control: 25

Important prognostic
factors’:

For example

age = SD:

I: 61 12

C:62+12

Describe
intervention
(treatment/procedu
reftest):

NAC 600mg orally
every 12 hours for 2
days

(2 doses on the day
beforeand 2 doses
on the day of
contrast
administration, total
dose 2400mg)

0.9% saline
1ml/kg/h in 12
hours before the
procedure and 12
hours after

Describe control
(treatment/proced
ure/test):

0.9% saline
1ml/kg/hin 12
hours before the
procedure and 12
hours after

Length of followup:
48 hours

Lossto-follow-up:
Not reported

Incomplete outcome
data:
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

Contrast nephropathy

(= an increase more than
0.5 mg/dL 48 hourafter
the procedure compared
with baseline value$

I: 3/25 (12%)

C: 2/25 (8%)

p>0.05

1 dzK2NBEQ O¢2

Our results show that
oral acetylcysteine does
not reduce the risk of
contrast nephropathy
when used before
elective diagnostic CAG i
patients wih renal
dysfunction.




Sex:
1: 80% M
C:72% M

Creatinine clearance
(mL/min)
1:46.5+4.2
C:43.2+3.9

Groups comparable at
baseline? Yes

Habib,
2016

Type of study:
randomized
controlled

trial

Setting:
European
Gaza
Hospital,
Gaza,
Palestine
(Israel)

Source of
funding: not
reported

Inclusion criteria

Patients had at least one
risk factor for CIN (age >7(
years,baseline creatinine
level >1.5 mg/dL, heart
failure, diabetes mellitus o
contrast media volume
>300 mL)

Exclusion criteria
Not stated

N total at baseline
Group A: 40
Group C: 40

Important prognostic
factors’

For example

age = SD:

Group A: 63 +£8
Group C: 638

Sex:
Group A: 67% M

Group C: 76% M

Describe
intervention
(treatment/procedu
reftest):

Group A (n = 30),
NAC 1200 mg orally|
before angiography
and 1200 mg orally
twice daily for three
doses along with
good hydration

Describe control
(treatment/proced
ure/test):

Group C (n = 45),
hydration with
0.9% saline started
just before
contrast media
injection and
continued for 12 h
atarate 1.0
mL/kg/min after
angiography or 0.5
mL/kg/h in cases
with overt heart
failure for 12 h

Length of followup:
48 hours

Lossto-follow-up:
Not reported

Incomplete outcome
data
Not reported

Outcome measures and
effect size (include 95%0C
and pvalue if available):

Contrast nephropathy

(= an increase more than
0.5 mg/dL48 hours after
the procedure compared
with baseline value$

I: 2/30

C: 8/45

P=0.001

1 dzK2NBRQ O¢2

Our study indicates that
high doses of NAC plus
hydration provide better
protection against CIN
than combination
therapy of NAC and
ascorbic acid lps
hydration, or hydration
alone.




Groups comparable at
baseline? Yes

Izani
Wan,
2008
(Mohame
d)

Type of study:
randomized
controlled

trial

Setting:
elective
patients,
single centre

Country:
Malaysia

Source of
funding: not
reported

Inclusion criteria

1) patients electively
admitted forCAG

2) calculated creatinine
clearance 4@0ml/min

o0 38 xmy @

Exclusion criteria

1) severe renal failure
2) presence of acute or
reversible component of
renal failure

3) severe peptic ulcer
disease

4) history of allergy to NAQ
5) severe asthma
6) pregnancy or
breastfeeding

N total at baseline
Intervention: 49
Control: 51

Important prognostic
factors:

For example

age %= SD:

1:58+8

C:56+7

Sex:
: 86% M
C:82% M

Describe
intervention
(treatment/procedu
re/test):

NAC 600mg orally
every 12 hours for 2
days

(2 doses on the day
before and 2 doses
on the day of
contrast
administration, total
dose 2400mg)

0.45% saline
1ml/kg/h in 12
hours before the
procedure and 12
hours after

Describe control
(treatment/proced
ure/test):

0.45% saline
1ml/kg/h in 12
hours before the
procedure and 12
hours after

Length of followup:
48 hours

Lossto-follow-up:
Intervention:

4 (8%)

1 early discharge

2 procedure cancellation
1 procedure complication

Control:

4 (7%)

2 early discharge

2 procedure cancellation

Incomplete outcome
data
As above

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN

(= increase of >25% in th
sCr level 48 hours after
the procedure)

I: 2/49 (4%)

C: 6/51 (12%)

P=0.27

None of the patients who
developed CIN required
dialysis.

1 dzK2NERQ O¢2

Addition of NAC to
standard hydration
therapy is not associated
with reduction in
incidence of CIN in
patients with mild to
moderate renal
impairment undergoing
elective CAG.




SCr (umol/L)
I: 124+ 17
C: 124 £ 22

Groups comparable at
baseline? Yes

Koc, 2012

Type of study:
randomized
controlled

trial

Setting:
elective
patients,
single centre

Country:
Turkey

Source of
funding: not
reported

Inclusion criteria

1) patients about to
undergo CAG andfdPCl
2) calculated creatinine
clearance <60ml/min or
&/ NkmodmY3IKkR]
o0 38 xmy @
Exclusion criteria

1) contrastagent
hypersensitivity

2) pregnancy or lactation
3) decompensated heart
failure

4) pulmonary edema

5) emergency
catheterisation

6) acute orend-stage renal
failure

N total at baseline
Intervention: 80
Control: 80

Important prognostic
factors’:

For example

age = SD:

1:62 +10

Cc:65+11

Describe
intervention
(treatment/procedu
reftest):

NAC 600mg
intravenously every
12 hours for 2 days
(2 doses on the day
before and 2 doses
on the day of
contrast
administration, total
dose 2400mg)

0.9% saline iv
1ml/kg/h in on the
day before, on the
day of, and on the
day after the
procedure

Describe control
(treatment/proced
ure/test):

0.9% saline iv
1ml/kg/h in on the
day before, on the
day of, and on the
day after the
procedure

Length of fdow-up:
48 hours

Lossto-follow-up:
Not reported

Incomplete outcome
data:
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN
orolrastays
and/or an absolute
AYONBLI &S Ay
mg/dL 48 hours aftethe
procedure)

I: 2 (3%)

C: 13 (16%)

P=0.006

No patients needed
hemodialysis.

1 dzi K2 NRQO2Y

The results of this study
suggest that NAC plus
high-dose hydration was
superior to highdose
hydration alone as well a
standard hydration for
the protection of renal
function in patients with
mild to moderate renal
dysfunction who are
undergoing CAG and/or
PCI.




Sex:
I: 76% M
C:79% M

Creatinine clearance
(mL/min)

1:59+16

C:58+16

Groups comparable at
baseline? Yes

Kotlyar,
2005

Type of study:
randomised
controlled

trial

Setting:
elective
patients
admitted for
1 day

Country:
Australia

Source of
funding:
commercial
(pharmaceuti
cal company)

Inclusion criteria

1) daystay elective
patients scheduled for CA(
and/or PCI

Exclusion criteria

1) allergy to the study
medication

2) unstable renal function
3) undergoing chronic
dialysis

4) uncontrolled asthma
5) pregnancy or
breastfeeding

N total at baseline
11: 20
12: 21
C: 19

Important prognostic
factors’

For example

age = SD:

11: 66 + 14

12: 67 £ 12

Describe
intervention
(treatment/procedu
reftest):

11:

NAC 300mg
intravenously, once
1-2 hours before
procedure and once
2-4 hours after
procedure (total
dose 600mg)

Hydration iv: 0.9%
saline 100ml/hour 2
hours before
procedure and
Shours after
procedure

11:

NAC6300mg
intravenously, once
1-2 hours before

Describe cotrol
(treatment/proced
ure/test):

Hydration iv: 0.9%
saline 100ml/hour
2 hours before
procedure and
5hours after
procedure

Length of followup:
2-4 days and 30 days

Lossto-follow-up:
Not reported

Incomplete outcome
data
Not reported

Outcomemeasures and
effect size (include 95%0C
and pvalue if available):

None of the patients
developed CIN (=

None of the patients
developed a need for
dialysis.

1 dzK2NBRQ O¢2

For daysaty patients
with mild to moderate
renal impairement
undergoing @G and/or
PCI, prehydration alone i
less complicated and
more costeffective than
a combination of IV NAC
(at doses used) and
hydration.




C:69+9

Sex:

11: 75% M
12: 86% M
C:89% M

SCR (mmol/L)

procedure and once
2-4 hours after
procedure (total
dose 1200mg)

Hydration iv: 0.9%
saline 100ml/hour 2
hours before

11: 0.16 + 0.03 procedure and
12: 0.16 + 0.03 Shours after
C:0.15+£0.02 procedure
Groups comparable at
baseline? Yes
Sadineni, | Type of study:| Inclusion criteria Describe Describe control Length of followup: Outcome measureand Authz NB Q 02y Of
2017 randomized | Age more than 30 years +| intervention (treatment/proced | 48 hours effect size (include 95%0C
controlled Patients should have their| (treatment/procedu | ure/test): and pvalue if available): | The major finding of this
trial & SNHzy ONXBI G A| reftest): Lossto-follow-up: study was there was no
mg/dl on their most recent Not reported CIN, defined as either a | significant difference
Setting: sample drawn within 3 NAC + NS: Group o{ Placebo + NS: relative increase in serun| between NAC and
Department | months of planned patients who Group of patients | Incomplete outcome creatinine from baseline | placebo in the prevention
of procedure received NS and who received NS | data 2F xHPE: 2 NJ | of contrast nephropathy.
Nephrology, NAC only Not reported AYyONBIas 27
Nizam's Exclsion criteria (44.2 pmol/L) during dayg
Institute of Patients with acute renal land?2
Medical failure, endstage renal NAC: 7/35
Sciences, disease requiring dialysis, Placebo: 11/30
Hyderabad, intravascular P >0.05
Telangana, administration of contrast
India material within previous 6
days, pregnancy, lactation
Source of emergent coronary
funding: not | angiography, history of
reported hypersensitivity reactiomo

contrast media,
cardiogenic shock,
pulmonary edema,




mechanical ventilator,
parenteral use of diuretics,
recent use of NAC, recent
use of ascorbic acid, and
use of metformin or
NSAIDS within 48 h of
procedure were excluded
from the study.

N total at baeline
NAC: 35
Placebo: 30

Important prognostic
factors:

For example

age = SD:

NAC: 61 +11
Placebo: 63 + 12

Sex:
Group A: 77% M
Group C: 87% M

Groups comparable at
baseline? Yes

Seyon,
2007

Type of study:
randomized
controlled

trial

Setting:
emergency
patients, one
centre

Country:

Inclusion criteria

1) patients admitted with a
diagnosis of acute coronar
syndrome

2) scheduled for CAG
and/or PCI

3) impaired renal function
defined as:

-calculated creatinine
clearance <50ml/min or
sCKkM®n YIKR[

Describe
intervention
(treatment/procedu
ref/test):

600mg NAC orally
four doses in total
(1 before procedure
and 3 afterevery 12
hours)

Describe control
(treatment/proced
ure/test):

Iv hydration 0.45%
salinelml/kg/hour
4-6 hours before
and 12 hours after
procedure

Length of followup:
48hours

Lossto-follow-up:
Not reported

Incomplete outcome
data
Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

CIN

(=increase in sCr
>44umol/L (0.5mg/dL)
and/or 25% above
baseline within 48 hours)
I: 1/20 (5%)

C: 2/20 (10%)

l dzK2NBEQ O2

These results suggest
that this cohort gained ng
added protection to renal
function with the use of
NAC




Canada

Source of
funding: not
reported

&/ NkmodoYIKR]

no 38 xmy @&

Exclusion criteria
1) hemodynamic instability]
requiring inotropic support
2) pregnancy

3) acute gastrointestinal
disorder

4) Killip class Il or IV or
NYHA 11l or IV, or patients
deemed bycardiologist
unsuitable for iv hydration
5) known sensitivity to NA(
6) current treatment with
theophylline or mannitol
7) dialysis therapy

8) participation in another
study or use of
experimental drugs

N total at baseline
Intervention: 20
Control: 20

Important prognostic
factors’

For example

age = SD:

1:76 £ 6

C:75+10

Sex:
l: 60% M
C:70% M

Groups comparable at

Iv hydration 0.45%
salinelml/kg/hour
4-6 hours before
and 12 hours after
procedure

p<0.05

No patients required
dialysis therapy.




[ | baseline? Yes | | | | | |

Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, butarmomized (observational) studies require matching of patients between
treatment groups (caseontrol studies) or multivariate adjustment for prognostic faate (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures

2. Provide data per treatment group on the most important prognostic factors [(potential) confounders]

3. For casecontrol studies, provide sufficient detail on the procedure used to match cases and controls

4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders

CAG: coronary angiography; CE: contrasenhanced computed tomography; Cl: confidence intervakARI: contrastinduced acute kidney injury; CIN: contrast induced nephropathy; iv:
intravenous; NAC: Mcetylcysteine; NYHA: New York Heart Association; OR: odds ratio; PCI: percutacemumary intervention; SCr: serum creatinine



Search description

Database

Search terms

Total

Medline
(OVID)

2005]uli
2015

English

g. exp C(;ntrast Media/ or ((contrast adj3 iodine) or (contrast adj3 medi*)).ti,ab.
111910

2 expKidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or failure*))
nephropath* or (renal adj2 (insufficienc* or function* or disease* or failure*))).ti,g
(535114)

31 and 2 (8902)

4 (((contrast* or ci) adj2 (nephropath* or 'kidney injugy’ aki or nephrotoxicity)) or
ciaki).ti,ab. (1951)

5 3 or 4 (9390)

6 limit 5 to (yr="2005Current" and (dutch or english)) (3922)

(7 Acety)lcysteine/ or (‘acetyl cysteine' or acetylcysteine or (n adjl acetyl*)).ti,ab.
71339

8 6 and 7 (356)

9 (meta-analysis/ or meteanalysis as topic/ or (meta adj analy$).tw. or ((systemal
or literature) adj2 review$1).tw. or (systematic adj overview$1).tw. or exp "Revie
Literature as Topic"/ or cochrane.ab. or cochrane.jw. or embase.ab. or medline.
or (psychlit or psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or ((selection
criteria or data extraction).ab. and "review"/)) not (Comment/ or Editorial/ or
Letter/ or (animals/ not humans/)) (245460)

10 8 and 9 (50 49 uniek

11 (exp clinicarial/ or randomized controlled trial/ or exp clinical trials as topic/ o
randomized controlled trials as topic/ or Random Allocation/ or Doiied
Method/ or SingleBlind Method/ or (clinical trial, phase i or clinical trial, phase ii
clinical trid, phase iii or clinical trial, phase iv or controlled clinical trial or
randomized controlled trial or multicenter study or clinical trial).pt. or
random®*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) adj
(blind$3 or mask$3)tw. or Placebos/ or placebo*.tw.) not (animals/ not humans/
(1499747)

12 8 and 11 (184)

13 Epidemiologic studies/ or case control studies/ or exp cohort studies/ or
Controlled BeforéAfter Studies/ or Case control.tw. or (cohort adj (study or
studies))tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or
(observational adj (study or studies)).tw. or Longitudinal.tw. or Retrospective.tw
prospective.tw. or Cross sectional.tw. or Crasstional studies/ or historically
controlled study or interrupted time series analysis/ [Onder exp cohort studies
vallen ook longitudinale, prospectieve en retrospectieve studies] (2196775)

14 8 and 13 (107)

15 12 not 10 (1449 141 uniek

16 14 not (10 or 12) (23)

Embase
(Elsevier)

‘contrast indued nephropathy'/exp/dm_pc OR ((contrast* OR ci) NEAR/2
(nephropath* OR 'kidney injury’ OR aki OR nephrotoxicity)):ab,ti OR ciaki:ab,ti G
(‘contrast medium'/exp OR (contrast NEAR/3 iodine):ab,ti OR (contrast NEAR/3
medi*):ab,ti AND (‘kidney disease'/exp @&iney function'/exp OR (kidney NEAR/
(disease* OR injur* OR failure*)):ab,ti OR nephropath*:ab,ti OR (renal NEAR/2
(insufficienc* OR function* OR disease* OR failure*)):ab,ti)) NOT 'conference
abstract'it AND [english])/lim AND [embase]/lim AND [2@03.5]/py

AND (‘acetylcysteine'/exp/mj OR 'acetyl cysteine:ab,ti OR acetylcysteine:ab,ti G
NEAR/1 acetyl*):ab,ti)

'meta analysis'/de OR cochrane:ab OR embase:ab OR psychlit:ab OR cinahl:ak
medline:ab OR (systematic NEAR/1 (review OR overview)aid (meta NEAR/1
analy*):ab,ti OR metaanalys*:ab,ti OR 'data extraction:ab OR cochrane:jt OR
'systematic review'/de NOT (‘animal experiment'/exp OR 'animal model'/exp OR|
‘nonhuman‘/exp NOT 'human'/exp))) (7@R1 uniek

AND ‘clinical trial'/exp ORandomization'/exp OR 'single blind procedure'/exp OR
‘double blind procedure'/exp OR ‘crossover procedure'’/exp OR ‘placebo’/exp OF
‘prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind":ab,ti OR
‘randomised controlled trial":ab,ti OR mdomized controlled trial’/exp OR
placebo*:ab,ti NOT 'conference abstract"it)) (1€56 uniek

AND 'major clinical study'/de (2§)12 uniek

302




Appendices to Chapter 7.3

Evidence tables

Table: Exclusion after revision of full text

Author and year

Reaon for exclusion

Albabtain, 2013

Included in systematic review by Sadat, 2013

Alexopoulos, 2010

No vitamin C administration in one of the treatment groups

Au, 2014

review, not specifically focussed on vitamin C (review of Sadat, 2013 of K
qualityand includes same literature)

Boscheri, 2005

Included in systematic review by Sadat, 2013

Briguori, 2006

review, not systematic

Briguori, 2007_1

vitamin C group not being compared to hydration only or no hydration group (¢
not comply with PICO)

Briguori, 2007_2

vitamin C group not being compared to hydration only or no hydration group (¢
not comply with PICO)

Bruerck, 2013

Included in systematic review by Sadat, 2013

De Bie, 2011 review, not systematic

Generali, 2012 review, not systematic

Itoh, 2005 review, not systematic

Jo, 2009 Included in systematic review by Sadat, 2013
Joannidis, 2007 review, not systematic

Kayan, 2012 Not a clinical study

McCullough, 2008

Letter to editor

McCullough, 2013

Letter to editor

Naziroglu, 2013

review, not specifically focussed on vitamin C (review of Sadat, 2013 of better
quality and includes same literature)

Oudemans; van Straaten,
2005

review, not systematic

Pattharanitima, 2014

review, not systematic

Reiner, 2009

review, not systematic

Sadat, 2015

review, not systematic

Shakeryan, 2013

oral administration of vitamin C in combination with pentoxyfilline in treatment
group (does not comply with PICO)

Sinert, 2007 more recent review by Sadat, 2013 available
Sinert, 2013 review, notsystematic

Spargias, 2005 Included in systematic review by Sadat, 2013
Stacul, 2006 more recent review by Sadat, 2013 available
Wang, 2014 Article not found

Zhou, 2012 Included in systematic review by Sadat, 2013




Table ofquality assessment for systematic reviews of RCTs and observational studies
Based on AMSTAR checklist (Shea et al.; 2007, BMC Methodol 7: 10;doi:10.118612887%-10) and PRISMA checklist (Moher et al 2009, PLoS Med 6: e1000097;
doi:10.1371/journal.pmedD00097)

Study | Appropriate Comprehensive| Description of | Description of | Appropriate adjustment for Assessment of | Enoudn Potential risk  [Potential
and clearly and systematic | included and relevant potential confounders in scientific similarities of publication [conflicts of
focused literature excluded characteristics | observational studies? quality of between bias taken into |interest
guestion? search? studies? of included included studies to account? reported?’

studies? studies? make
combining
them

First reasonable?

author, Yes/no/unclear

year Yes/no/unclear Yes/no/unclear | Yes/no/unclear | Yes/no/unclear/notapplicable | Yes/no/unclear | Yes/no/unclear | Yes/no/unclear [Yes/no/uncleal

Sadat, | Yes Yes No Yes Not applicable Yes Yes Yes Yes

2013

1. Research question (PICO) and inclusion criteria should be appropriate and predefined

2. Search period and strategy should be described; at least Medline searched; for pharmacological questions &féstiste + EMBASE searched

3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced witkorea

4. Characteristics of individual studies relevant to research question (PICO), inclymbtential confounders, should be reported

5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs)

6. Quality of individual studies should be assessed using a quality scoring tool or chegldidad score, Newcast®ttawa scale, risk of bias table etc.)

7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intenvand definition of outcome measure to allow pooling?
For pookd data: assessment of statistical heterogeneity using appropriate statistical tests (e.gs@ilare, 12)?

8. An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available teft®) statistical tests (e.g., Egger regression test,
Hedgeshf 1 Syo® b203SY LT y2 (8ad O tdzSa 2N Fdzyy St LI 20 Ay OthezR®380 becdhgeBre deyeFeivap thdnd@ NB d & Sa
included studies.

9. Sources of support (inabing commercial cd dzil K2 NB KA LW aK2dzZ R 06S NBLRNISR Ay 020K (KS ae2adSYlIGAQorNBGASSE | YR

support must be indicated for the systematic review AND for each of the included studies.

Risk of bias thle for intervention studies (randomized controlled trials)



Research question:

Study Describe Bias due to Bias dueto Bias due to Bias due to Bias due to Bias due to loss to | Bias due to violation

reference | method of inadequate inadequate inadequate inadequate blinding | selective outcome | follow-up?’ of

randomisatior” | concealment of blinding of blinding of care of outcome reporting on basis intention to treat
allocation? participants to providers to assessors to of the results? andysis’f
treatment treatment treatment

(first allocation? allocation? allocation?

author,

publicatio (unlikely/likely/un | (unlikely/likely/un | (unlikely/likely/un | (unlikely/likely/uncle | (unlikely/likely/unc | (unlikely/likely/uncle | (unlikely/likely/uncle

n year) clear) clear) clear) ar) lear) ar) ar)

Komiyama| Not reported Unclear Unclear Unclear Unclear Unlikely Unlikely Unclear

2017

5 @2 NI| Not reported Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear

2013

1. Randomisation: generation of allocatiosequences have to be unpredictable, for example computer generated rangmmmbers or drawing lots or envelopes. Examples of
inadequate procedures are generation of allocation sequences by alternation, according to case record number, date ofrlieteof admission.

2. Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequisnadsquate if patients and enrolling investigators
cannot foresee assignment, for example central randomisatigrerformed at a site remote from trial location) or sequentially numbered, sealed, opaque envelopes. Inadequate
procedures are all procedures based on inadequate randomisation procedures or open allocation schedules..

3. Blinding: neither the patient nothe care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impadsibexample when
comparing surgical with nossurgical treatments. The outcome assessor records the study results. Blindingoskthssessing outcomes prevents that the knowledge of patient
assignement influences the proces of outcome assessment (detection or information bias). If a study has hard (objectiv@peuteasures, like death, blinding of outcome
assessmentisnotnecast NB® LF | &aiddzRRe KFa aaz2Fdé 04adzo 2SO0 lraydnaingdidaiitddderaSsesynientisded@say. t A1S (GKS | aassa

4. Results of all predefined outcome measures should be reported,; if the protocol is available, then outcomes indhacpt and published report can be compared; if not, then
outcomes listed in the methods section of an article can be compared with those whose results are reported.

5. If the percentage of patients lost to followp is large, or differs between treatmergroups, or the reasons for loss to followp differ between treatment groups, bias is likely. If
the number of patients lost to followup, or the reasons why, are not reported, the risk of bias is unclear

6. Participants included in the analysis are exacthose who were randomized into the trial. If the numbers randomized into each intervention group are not clearly repottied,

risk of bias is unclear; an ITT analysis implies that (a) participants are kept in the intervention groups to which theyavelemized, regardless of the intervention they actually
received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis



Evidence table for systematic review of RCTs and observational stu@hsrvention studies)
Research question:

Study Study Patient characteristics Intervention (1) Comparison / Follow-up Outcome measures and | Comments
reference | characteristics control (C) effect size
Sadat, SR and meta Inclusion criteria SR: Describe intervention: | Describe control: Endpoint of Outcome measurd Facultative
2013 analysis of 1) RCTs assessing the use { follow-up: Defined as. Risk of BKI

[RCTs] ascorbic acid in reducing-Cl A: placelo with IV Not reported (risk ratio) Brief description of
[individua AKI compared with placebo | A: Ascorbic acid, oral hydration as in I dzi K2 NDa 02
| study Literature search| or other pharmacological administration, ascorbic acid arm Effect measure: relative | Ascorbic acid provides
characteri| up to May 1% treatments in patients 3g at least 2 hours after| B: placebo with IV | For how many | risk [95% CI]: effective
stics 2013 undergoing coronary procedure, 2g night hydration as in participants A: 0.46 (0.23;,0.90) nephroprotection against
deduced angiography before and morning ascorbic acid arm | were no B: 1.55 (0.3% 6.26) CHAKI and may form a
from [1st | A: Spargis, 2) route of administration of | after procedure. C 1200mG NAC complete C 3.65 (0.4, 31.99) part of effective
author, 2004 ascorbic acid: oral or Hydrationwith saline orally 2x/daily on outcome data D: 1.35 (0.40; 4.61) prophylactic
year of B: Boscheri, intravenous or bth 50-125mg/hr IV from day of procedure available? E 0.25 (0.0 0.81) pharmacological
publicatio | 2007 3) Incidence of GAKI time of randomization | and day before (intervention/co | F 0.76 (0.5% 1.14) regiments.
n C Jo, 2009 (absolute increase in serum| to at least 6 hours after | procedure ntrol) G 1.14 (0.3%, 4.07)
1 D: Zhou, 2011 | ONBF GAYy Ay S 27 procedure D: IV saline Not reported H: 0.46 (0.32; 2.30) Personal remarks on

E Komiyama, (44pmol/L) or a relative B: 1g ascorbic acid hydration I: 0.49 (0.0%; 2.30) study quality,
PS., study| 2011 AYONBLI &S 27F o orally 20 minutes before 1mg/kg/hour for 4 conclusions, and other
characteri| F Bruerck, 2011 | baseline value after exposure to contrast hours before and at Pooled effect (random issues (potentially)
stics and | G Li, 2012 administration of contrast medium, 500mL saline, | least 12 hours after effects model): risk ratio: | relevant to the research
results H: Albabtain, media during angiography) | 2 hours before and angiography 0.672 [95% CI 0.466 to | question:
are 2013 was reported as outcome 500ml during E IV saline 0.969]favoring ascorbic
extracted | I:Hamdi, 2013 measure angiography and hydration 1.5¢ 2.5L acid When studies on oral
from the subsequent 6 hours F placebo (per Heterogeneity ﬁ): 27% ascobic acid
SR (unlesg Study design Exclusion criteri®R: C ascorbiacid, 3g ascorbic acid dose) administration and 1V
stated RCT [parallel] - (night before) and 2g and IV saline Outcome measur® ascorbic acid
otherwise morning of procedure; | (1/mg/kg/hour) for Risk of publication bias | administration were

)

Setting and

Country
Outpatients

England and
Pakistan

Source of

funding:

9 studies included

Important patient
characteristics at baseline

Number of patients;

characteristics important to

the research question and/o

2g night before and
morning after
procedure, oral
administration, all doses
12 hours apart

D: ascorbic acid, IV
administration, 3g

morning of procedure,

12 hours before to
12 hours after
contrast medium
exposure

G IV saline
hydration

H: IV saline
hydration

933SNNa NBII
intercept:

1.086 (95% Cl2.57¢
4.74)

df=4

p=0.455

pooled separately, the
ascorbic acid
administration was as
effective as control in
prevention of GIAKI.

Level of evidence: GRAD|
(per comparison and




Not reported

for statistical adjustment
(confounding in cohort
studies); for example, age,
sex, bmi, ...

N,

A: 238
B: 143
C 212
D: 174
E 70
F 520
G: 149
H: 243
1:202

Groups comparable at
baseline?
Unclear

oral 0.5g on the night of]
procedure and next
morning (all doses 12
hours apart). IV saline
hydration1mg/kg/hr for
4 hours before and at
least 12 hours after
angiography

E ascorbic acid, IV
administration, 3g
before procedure, 2g
night and morning after
procedure (12 hours
apart). Saline hydration
15¢2.5L

F ascorbic acid, IV
administration

G: ascorbic acid, IV 3g 4
4 hours before
procedure and oral 1g
on days 1 and 2 after
procedure. IV saline
hydration

H: ascorbic acide, oral
administration, 3g 2
hours before procedure,
2g after angiogram and
2924 hours after
angiogram. IV saline 50
125 mi/hour from
randomization until at
least 6 hours after
procedure

I: ascorbic acid 3g 2
hours before procedure,
2g day after procedure

and next day, mode of

I:IV saline hydration

outcome measure)
including reasons for
down/upgrading:

For the outcome risk of
CHAKI the level of
evidence was reduced to
moderate, due to
inconsistency of results.




administration not
reported

Ascorbic acid = vitamin C:8KI: contrastinduced acute kidney injury; CIN: contrast induced nephropathy; IV: intraven®AC: Nacetytcysteine; NR: not reported; RCT: randomised

controlled trial

Evidence table for intervention studies (randomized controlled trials and ramdomized observational studies [cohort studies, casentrol studies, case series])1
This table is o suitable for diagnostic studies (screening studies) that compare the effectiveness of two or more tests. This onlysapiletest is included as part of a tesind-treat
strategy ¢ otherwise the evidence table for studies of diagnostic test acoty&hould be used.

Research question:

Study Study Patient characteristics Intervention (1) Comparison / Follow-up Outcome measures and | Comments
reference | characteristic control (C)® effect size*
S
5 @2 NXJ Type of study:| Inclusion criteria Describe Describe control Length of followup: Outcome measures and | We found no statistically
2013 randomized 1) patients with stable intervention (treatment/proced | 4 days effect size (include 95%Q significant impact of
controlled serum creatinine levels (treatment/procedu | ure/test): and pvalue if available): | ascorbic acid on the
trial (>107pmol/L / 1.2 mg/dL) | reltest): Lossto-follow-up: incidence of CIN in
2) undergoing elective Intervention: Contrastinduced patients with chronic
Setting: not coronary angiography or Placebo 2/42 (5%) nephropathy renal impairment
clear angioplasty Ascorbic acid in Reasons: lost to followp | (+an increase in serum | undergoing coronary
500mg capsules (?) creatinine level >25% arteriography or
Country: Exclusion criteria 3g orally before from baseline or increase angioplasty.
Slovenia 1) regular medication procedure Control: of serum cystatin C levels
containing vitamin C 2g afterthe 0/41 (0%) >25%measured 34 days
Source of 2) acute renal failure procedure in the Reasons: not applicable | after procedure)
funding: no 3) endstage renal disease| evening and the
funding 4) radiocontrast procedure| next morning Incomplete outcome I: 2/40
in the last 3 months data C: 3/41
5) cardiogenic shock Not reported P=0.51
6) acute myocardial
infarction
N total at baseline
Intervention: 42
Control: 41
Important prognostic




factors”

For example
age = SD:
1719
C:71+9

Sex:
1: 78% M
C:68% M

Groups comparable at
baseline? Yes

Komiyam
a 2017

Typeof study:
randomized
controlled
trial

Setting:
hospital

Country:
Japan

Source of
funding: no
funding

Inclusion criteria:
patients with renal
dysfunction undergoing
elective angiography
(including coronary
angiography, aortography,
and venography)

or intervention (including
percutaneous coronary
intervention and
endovascular treatment)
with a catheter

Exclusion criteria:

1) aged <20 years

2) pregnant or undergoing
maintenance dialysis. 3)
acute conditions such as
acute myocardial infarction
and unstalle angina

3) severe cardiac failure
(New York Heart

Association class Ill or

higher)

4) severe respiratory

Describe
intervention
(treatment/procedu
re/test):

Sodium bicarbonate
(20 mL=20 mEgq;
Meyron 84, Otsuka
Pharmaceutical,
Tokyo, Japan) and
ascorbic acid (3 g)
were given i.v.
before the
procedure. Ascorbic
acid (2 g) was then
administered after
the procedure,
followed by another
2 g of ascorbic

acid 12 h later after
the procedure; this
group also received
the same saline
hydration protocol
as the control

Describe control
(treatment/proced
ure/test):

The control group
received 0.9%
physiological saline
6¢15 h before, and
during, the
procedure at a rate
of 1.5 mL/kg/h.
This rate was then
increased to 2.5
mL/kg/h for 6 h
after the
procedure. The
total amount of
saline administered
was 1,50Q2,500
mL

Length of followup:
3 days

Lossto-follow-up:
Intervention:

None reported
Reasons: not applicable

Control:

None reported
Reasons: not applicable

Incomplete outcome
data:

Not reported

Outcome measures and
effect size (include 95%C
and pvalue if available):

Contrastinduced
nephropathy

(+an increase in serum
creatinine level >25%
from baseline or increase
of serum cystatin C levels
>25%, measad 3 days
after procedure)

I: 6/211
C: 19/218
P=0.008

Use of i.v. sodium
bicarbonate and ascorbic
acid and a saline
hydration protocol in
patients with CKD
undergoing elective
procedures can prevent
CIN more effectively than
saline hydration alone.




disease group.
5) undergone catheter
procedures involving the
use of a contrast agent
within the previous 48 h

N total at baseline:
Intervention: 218
Contol: 211

Important prognostic
factors2:

For example
age + SD:

1. 73+£10
C:74+10

Sex:

1: 79% M

C.82% M

Groups comparable at
baseline? Yes

Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, butaraiomized (observational) studies require matching of patients between
treatment groups (caseontrol studies) or multivariate adjustment for progrsiic factors (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures

2. Provide data per treatment group on the most important prognostic factors [(potential) confounders]

3. For casecontrol studies, prouile sufficient detail on the procedure used to match cases and controls

4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders



Search description

Database | Searchterms Total
Medline 1 exp Contrast Media/ or ((contrast adj3 iodine) or (contrast adj3 medi*)).ti,ab. | 113
(ovip) | (110542) . . . . .
2 exp Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or failure*)
) nephropath* or (renakdj2 (insufficienc* or function* or disease* or failure*))).ti,ak
1995june | (528935)
English, 3 1and 2 (8818)
Dutch 4 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity))
ciaki).ti,ab. (1925)
53 o0r4(9301)
6 limit 5 to (yr="1995Current" and(dutch or english)) (5402)
9 "Ascorbic Acid"/ (36223)
10 ("vitamine C" or ascorbate or "ascorbic acid*").ti,ab. (36094)
11 9 or 10 (52727)
12 6 and 11 (32)
14 (metaanalysis/ or metaanalysis as topic/ or (meta adj analy$).tw. or
((systematic* ofliterature) adj2 review$1).tw. or (systematic adj overview$1).tw.
exp "Review Literature as Topic"/ or cochrane.ab. or cochrane.jw. or embase.al
medline.ab. or (psychlit or psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or
((selection criteia or data extraction).ab. and "review"/)) not (Comment/ or
Editorial/ or Letter/ or (animals/ not humans/)) (241238)
1512 and 14 (8 7 uniek
16 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/
randomized contrdéd trials as topic/ or Random Allocation/ or Douiknd
Method/ or SingleBlind Method/ or (clinical trial, phase i or clinical trial, phase ii ¢
clinical trial, phase iii or clinical trial, phase iv or controlled clinical trial or
randomized controlld trial or multicenter study or clinical trial).pt. or
random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) ad]
(blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not humans
(1475337)
17 12 and 16 (19)
18 Epidemiologic studies/ or case control studies/ or exp cohort studies/ or
Controlled BeforeAfter Studies/ or Case control.tw. or (cohort adj (study or
studies)).tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or
(observational adj (suly or studies)).tw. or Longitudinal.tw. or Retrospective.tw. @
prospective.tw. or Cross sectional.tw. or Crssstional studies/ or historically
controlled study/ or interrupted time series analysis/ [Onder exp cohort studies
vallen ook longitudinale, pispectieve en retrospectieve studies] (2167237)
19 12 and 18 (8)
2015 0r 17 or 19 (21)
2117 0r 19 (19) not 15 (13)
Embase 'ascorbic acid'/exp OR 'vitamine c":ab,ti OR ascorbate:ab,ti OR (ascorbic NEA
(Elsevier) acid*):ab,ti AND (‘contrasinduced nephropathy'/exp/dm_pc OR ((contrast* OR

ci) NEAR/2 (nephropath* OR 'kidney injury' OR aki OR nephrotoxicity)):ab,ti O
ciaki:ab,ti OR (‘contrast medium'/exp OR (contrast NEAR/3 iodine):ab,ti OR
(contrast NEAR/3 medi*):ab,ti AND ('kidney diseasexfe OR 'kidney
function'/exp OR (kidney NEAR/2 (disease* OR injur* OR failure*)):ab,ti OR
nephropath*:ab,ti OR (renal NEAR/2 (insufficienc* OR function* OR disease*
failure*)):ab,ti))) NOT 'conference abstract':it AND ([dutch]/lim OR [english]/lim
AND Embase]/lim AND [19952015]/py

'meta analysis'de ORcochraneab ORembaseab ORpsychlitab ORcinahtab OR
(systematicNEAR/1 (eview ORoverview)):ab,ti OR fheta NEAR/lanaly*):ab,ti OR
metaanalys*ab,ti OR'data extraction:ab ORcochranejt OR'systematic
review'/de NOT &nimal* NOThuman*) ¢ 31¢ 27 uniek

‘clinical trial'/exp OR'randomization/exp OR'single blind procedurgexp OR
‘double blind procedurefexp OR'crossover proceduréexp OR'placebo/exp OR
‘prospective study/exp ORrct:ab,ti ORrandom*:ab,ti OR'single blind:ab,ti OR
‘randomised controlled trial'ab,ti ORrandomized controlled trialexp OR

placebo*ab,ti OR'clinical studyl/exp) ¢ 79 ¢ 66 uniek




Appendix 1
Additional metaanalyses

Figure 7.9Meta-analysis also including the studies published in abstract form only

vitamin C plus hydration . Risk Ratio ) Risk Ratio
Study or Subgroup + Weight [
dy areup Events | Total | Events | Total 9" | M-, Random, 95% CI| - M-H, Random, 95% CI
Albabtain 2013 2 57 5 66 4.4% 0.46[0.09, 2.30] :
Boscheri 2007 5 T4 3 i) 5 T% 1.65[0.39, 6.26] §§
Brueck 2011 24 93 62 193 43.1% 0.76[0.51, 1.14] —+
Dworsak 2013 2 40 3 41 3.8% 0.68[0.12, 3.88] -
Komiyama 2011 5 78 4 71 6.8% 1.14[0.32, 4.07]| : P
Li 2012 a5 12 a5 7.9% 0.25[0.08, 0.81]| :
Spargias 2004 11 118 23 113 21.0% 0.46[0.23, 0.90] §§ [
Zhou 2011 82 4 74 7.3% 1.35[0.40, 4.61] _—
Total (95% CI) 582 662 100.0% 0.68 [0.48, 0.96] 3
Total events 58 116
Heterogeneity: Tau®=0.03; Chi*=7.85, df =7 (F=0.35);, F=11% : } }
Test for overall effect 2 =219 (P =0.03) 55 0.01 o1 10 100
B Favours vitamin C Favours placebo
Figure 7.10 Meteanalysis including all RCTs on vitamin C (both impaired kidney function and kidney function not reported)
ascorbic acid placebo ) Risk Ratio 4 Risk Ratio
S o Snborono Events | Total | Events | Total | "o9™ |WH.Random,95%Cl|" M-H, Random, 95% Cl
Spargias 2004 11 118 23 113 17.1% 0.46 [0.23, 0.90]] : S —
Boscher 2007 5 74 3 69 4.4% 1.550.39, 6.26]| :
Zhou 2011 6 82 4 74 5.6%: 1.35[0.40, 4.61]| :
Komiyama 2011 3 35 12 35 6.1% 0.25[0.08, 0.81]| :
Li 2012 5 78 4 71 5.2% 1.14[0.32,4.07] :
Albabtain 2013 2 57 5 66 3.4% 0.46[0.09, 2.30] ¢
Dvorsak 2013 2 40 3 41 29% 0.68[0.12,3.88]|
Hamdi 2013 11 107 20 95 16.6% 0.49[0.25, 0.97]| : [ —
Bruerck 2013 24 98 62 193 38.6% 0.76[0.51, 1.14] — -
Total (95% CI) 689 757 100.0%! 0.65[0.48, 0.87] -l
Total events 69 136 i
Heterogeneity: Tau®=0.02; Chi*=8.67,df=8 (P =0.37); F=8% t ¥
Testfor overall effect Z = 2.88 (P = 0.004) 0: e 50 ol
Favours ascorbic acid Favours placebo




Appendices to Chapter 7.4

Evdence Tables

Table: exclusion after examination of full text

Author and year

Reasons for exclusion

Aspelin, 2014 Exam questions, not an original article

Baris, 2013 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Cirit, 2006 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Del Veccio Narrative review

Diogo, 2010 Does not fulfil selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Duan, 2015 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination but started, thithe hypothesis that this will prevent kidney
injury)

Goo, 2014 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Gu, 2013 Does not fulfill selection criteria (nephimtic medication is not stopped prior to
radiological examination but started, with the hypothesis that this will prevent kidney
injury)

Gu, 2015 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examinatiobut started, with the hypothesis that this will prevent kidney
injury)

Jo, 2015 Only abstract available (full tekst nogmaals aangevraagd bij Sanne, aan de hand hi

alsnog inclusie mogelijk)

Kalyesubula, 2014

Narrative review

Kellum, 2001 Does noffulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Kiski, 2010 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with irdvasal contrast)

Lapi, 2014 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Li, 2011 Does not fulfill selection criteria (nephrotoxic medication is not stopped poior
radiological examination with intravasal contrast)

Li, 2012 Narrative review

Li, 2012b Only abstract available (full tekst nogmaals aangevraagd bij Sanne, aan de hand hi

alsnog inclusie mogelijk)

Marenzi, 2012

Does not fulfill selection criteritnephrotoxic medication is not stopped prior to
radiological examination but started, with the hypothesis that this will prevent kidney

injury)

Mauer, 2002

Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological @amination but started, with the hypothesis that this will prevent kidney

injury)

Oguzhan, 2013

Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination but started, with the hypothesis that this wi#hent kidney

injury)

Onuigbo, 2008

No control group

Onuigbo, 2009

Narrative review

Onuigbo, 2012

Narrative review

Onuigbo, 2015

Editorial comment, not an original article

Patel, 2011 Narrative review

Peng, 2015 Does not fulfill selection criterignephrotoxic medication is not stopped prior to
radiological examination but started, with the hypothesis that this will prevent kidney
injury)

Rim, 2012 Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological exanmation but started, with the hypothesis that this will prevent kidney
injury)

Rim, 2013 Erratum of Rim, 2012; not an original article

Ryan, 2008

Narrative review




Saudan, 2008

Does not fulfill selection criteria (nephrotoxic medication is not stoppear to
radiological examination but started, with the hypothesis that this will prevent kidney

injury)

Schetz, 2004

Narrative review

Shehata, 2015

Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examinan with intravasal contrast)

Shemirani, 2012

Patients with normal kidney function

Spatz, 2012

Does not fulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Umruddin, 2012

Does noffulfill selection criteria (nephrotoxic medication is not stopped prior to
radiological examination with intravasal contrast)

Wolak, 2013

Patients with normal kidney function

Wu, 2015

Does not fulfill selection criteria (nephrotoxic medication is stofpped prior to
radiological examination with intravasal contrast)

Zhou, 2013

Narrative review




Risk of bias table for intervention studies (randomized controlled trials)
Research question:

Study Describe Bias due to Bias due to Bias due to Bias due to Bias due to selective| Bias due to loss to | Bias due to violation
reference | method of inadequate inadequate inadequate inadequate outcome reporting | follow-up? of

randomisatior” | concealment of blinding of blinding of care blinding of on basis of the intention to treat
(first allocation? participants to providers to outcome assessors| results? analysis?
author, treatment treatment to treatment
publicatio allocation? allocation? allocation? (unlikely/likely/uncle
n year) (unlikely/likely/un (unlikely/likely/uncle | ar) (unlikely/likely/unclea

clear) (unlikely/likely/un | (unlikely/likely/un | (unlikely/likely/uncl | ar) r)
clear) clear) ear)

Bainey, Permuted Unlikely Unlikelu Unclear Unclear Unlikely Unclear Unlikely
2015 block

randomization;

computerized

intractive voice

response

system
Rosenstoc| Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear
k, 2008
1. Randomisation: generation of allocation sequences have to be unpredictable, for example competagrated randoranumbers or drawing lots or envelopes. Examples of

inadequate procedures are generation of allocation sequences by alternation, according to case record number, date ofrliete@f admission.

2. Allocation concealment: refers to therotection (blinding) of the randomisation process. Concealment of allocation sequences is adequate if patients and enil&stigators

cannot foresee assignment, for example central randomisation (performed at a site remote from trial location) aresg@ally numbered, sealed, opaque envelopes. Inadequate
procedures are all procedures based on inadequate randomisation procedures or open allocation schedules..

3. Blinding: neither the patient nor the care provider (attending physician) knows which eatiis getting the special treatment. Blinding is sometimes impossible, for example when
comparing surgical with nossurgical treatments. The outcome assessor records the study results. Blinding of those assessing outcomes prevents thatwdeel¢re of paient
assignement influences the proces of outcome assessment (detection or information bias). If a study has hard (objectiv@peuteasures, like death, blinding of outcome

Faa48aayYSyid A& y20 ySO0SaalNBod LT | s ke tekassedérneint oféadr@y Folinding @f0udrBenssasan@f is ne2edmar® 2 YS Y S| & dzNB

4. Results of all predefined outcome measures should be reported,; if the protocol is available, then outcomes in the protatpludtished report can be compared; if not, the
outcomes listed in the methods section of an article can be compared with those whose results are reported.

5. If the percentage of patients lost to followup is large, or differs between treatment groups, or the reasons for loss to folopvdiffer between treatment groups, bias is likely. If
the number of patients lost to followup, or the reasons why, are not reported, the risk of bias is unclear

6. Participants included in the analysis are exactly those who were randomized into the trial. If the nusi@domized into each intervention group are not clearly reported, the

risk of bias is unclear; an ITT analysis implies that (a) participants are kept in the intervention groups to which theyamelemized, regardless of the intervention they actually
received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis



Evidence table for intervention studies (randomized controlled trials and ramdomized observational studies [cohort studiesasecontrol studies, case series])1
This table is also suitable for diagnostic studies (screening studies) that compare the effectiveness of two or more kestsnly applies if the test is included as part of a testd-treat
strategy ¢ otherwise theevidence table for studies of diagnostic test accuracy should be used.

Research question:

Study Study Patient Intervention (1) Comparison / control (CJ Follow-up Qutcome Comments
reference characteristics | characteristics’ measures and
effect size’
Bainey, Type of study: | Inclusion criteria | Describe intervention Describe control Length of Outcome Contrast induced AKI
2015 Randomized 1) presented for (treatment/procedure/test): (treatment/procedure/test): follow-up: measures and defined as an
controlled trial | cardiac 72+24 hours | effect size (include| absolute rize in
(pilot) catheterization 95%Cl andpalue | serum creatinine of
2) using an ACEi o Angiotensin Il blockade No discontinuation of angiotensi if available): XHP: o6nnxY
Setting: ARB medication was stopped at least| Il blockade medication Lossto- from baseline and/or
outpatients and| 3) moderate 24 hours prior to catheterisation follow-up: Mean serum a relative rise of
inpatients chronic kidney and restarted after up to 96 Intravenous normal saline at 3 | not reported | creatinine change | serum creatinine of
diseased x M ® T | hours after. mL/kg/hour for at least an hour 1:0.1+0.3 X H peampared with
Country: mg/dL within 3 before contrast injection, Incomplete C:0.3£0.5 baseline at any time
Canada Y2y i K& 21N Intravenous normal saline at 3 | intravebous normal saline at 1 | outcome P=0.03 between 48 and 96
within one week | mL/kg/hour for at least an hour | mL/kg/hour during contrast data not hours post
Source of of cardiac before contrast injection, exposure and 6 hours after the | reported Contrast induced | procedure.
funding: both catheterisation) intravebous normal saline at 1 | procedure or until discharge. AKI:
commercial and mL/kg/hour during contrast 1: 10.9%
non- Exclusion criteria | exposure and 6 hours after the C: 18.4%
commercial 1) endstage renal | procedure or until discharge. HR: 0.59, 95% CI:
disease 0.30¢ 1.19,
2) emergency p=0.16
cardiac
catheterisation Mortality:
with insufficient I: 0 (0%)
time to hold ACEi C:1(1%)
3) pulmonary
oedema Ischemicstroke:
I: 0 (0%)
N total at baseline C: 1 (1%)
208
Intervention: 106 Rehospitalization




Control: 102

for cardiovascular
cause:

Important I: 0 (0%)

prognostic C: 3 (2%)

factors”

For example

age = SD:

:73+£9

C:72+8

Sex:

I: 74% M

C:73% M

Groups

comparable at

baseline? yes

Rosenstock,| Type of study: | Inclusion criteria | Describe intervention Describe control Length of Outcome Measurements of
2008 Randomized 1) patients (treatment/procedure/test): (treatment/procedure/test): follow-up: 24 | measures and creatinine 24 hours

controlled trial | undergoing hours effect size (include| postprocedure;

coronary 1) No Discontinuation of ACE 95%ClI andpalue | various ACEhhibitor
Setting: unclear| angiography inhibitor use around cmnary if available): subgroups not

2) chronic use (>2| Discontinuation of ACE inhibitor | angiography Losto- Incidence of CIN | compaed due to
Country: months) of ACE use follow-up: small sample size.
unclear inhibitor Morning of procedure up to 24 | 2) ACEnhibitor naive patients unclear ACEinhibitors

hours aftercoronary angiography| undergoing coronary angiograph discontinued:

Source of Exclusion criteria Intervention: | 3.7%
funding: unclear Patients were hydrated based or] Patients were hydrated based o N (%) ACEinhibitors not
unclear GKS AyaidAddziazy iKS Ay&adaildziA2y Reasons discontinued:

N total at baseline | medications such as diuretics an| medications such as diuretics an| (describe) 6.2%

Intervention: 107 | metformin were held prior to metformin were held prior to ACEinhibitor

Control: 113 procedure procedure Control: naive group: 6.3%

ACEnaive N (%) P=0.66

patients: 68 Reasons

(describe)
Important
prognostic Incomplete




factor<: unclear

outcome

For example data: unclear
age = SD:
I: Intervention:
C: N (%)
Reasons
Sex: (describe)
:% M
C:%M Control:
N (%)
Groups Reasons
comparable at (describe)
baseline?
Incidence of
diabetes and
hypertension was
significantly lower
in the ACkhaive
group
1st author, | Type of study: | Inclusion criteria | Describe intervention Describe control Length of Outcome
year of (treatment/procedure/test): (treatment/procedure/test): follow-up: measures and
publication | Setting: Exclusion criteria effect size (include
95%Cl andpalue
Country: N total at baseline Lossto- if available):
Intervention: follow-up:
Source of Control: Intervention:
funding: N (%)
Important Reasons
prognostic (describe)
factors:
For example Control:
age +SD: N (%)
I: Reasons
C: (describe)
Sex: Incomplete
I: % M outcome




C:%M data
Intervention:
Groups N (%)
comparable at Reasons
baseline? (describe)
Control:
N (%)
Reasons
(describe)
1st author, | Type of study: | Inclusion criteria | Describantervention Describe control Length of Outcome
year of (treatment/procedure/test): (treatment/procedure/test): follow-up: measures and
publication | Setting: Exclusion criteria effect size (include
95%Cl andpalue
Country: N total at baseline Lossto- if available):
Intervention: follow-up:
Source of Control: Intervention:
funding: N (%)
Important Reasons
prognostic (describe)
factors:
For example Control:
age + SD: N (%)
I: Reasons
C: (describe)
Sex: Incomplete
I:% M outcome
C:%M data
Intervention:
Groups N (%)
comparable at Reasons
baseline? (describe)
Control:
N (%)

Reasons




| | | | | (describe) | I

ACE:i: angiotensin converting enzyme inhibitor; AKI: acute kidney injury; ARB: angiotensin receptor blocker; CIN: downast! nephropathy; HR: hazard ratio

Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, butaraomized (observational) studies require matching of patients between
treatment groups (caseontrol studieg or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain suffidetails on
these procedures

2. Provide data per treatment group on the most important prognostic factors [(potential) confoens]

For casecontrol studies, provide sufficient detail on the procedure used to match cases and controls

4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders

w



Search terms

Database

Search terms

Total

1 exp Contrast Media/ or ((contrast adj3 iodine) or (contrast adj3 medi*)).ti,ab. (112523
2 exp Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or failure*)) or
nephropath* or (renal adj2 (insufficienc* or function* or disease* or failure*))).ti,ab.
(537836)

3 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity)) or cin @
ciaki).ti,ab. (9122)

41 and 2 (8979)

10 3 or 4 (16547)

12 exp'Angiotensin Receptor Antagonists"/ (18363)

13 exp AngiotensiConverting Enzyme Inhibitors/ (40094)

14 exp Diuretics/ (72995)

15 exp Antinflammatory Agents, NoefSteroidal/ (164802)

16 12 or 13 or 14 or 15 (279958)

17 ((Angiotensin* adj3 (Antagonist brhibitor* or blocker*)) or Diuretic* or "No+Steroidal
Ant-Inflammatory Agent*" or NSAID* or (nephrotoxic adj3 medic*)).ti,ab. (74424)

18 12 or 13 or 14 or 15 or 17 (307695)

19 10 and 18 (641)

20 limit 19 to (yr="2006Current" and (dutch or english(266)

21 (metaanalysis/ or metaanalysis as topic/ or (meta adj analy$).tw. or ((systematic* or
literature) adj2 review$1).tw. or (systematic adj overview$1).tw. or exp "Review Literaty
as Topic"/ or cochrane.ab. or cochrane.jw. or embase.ab. or medbner (psychlit or
psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or ((selection criteria or data
extraction).ab. and "review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/ not
humans/)) (249387)

22 20 and 21 (26)25 uniek

23 (exp chical trial/ or randomized controlled trial/ or exp clinical trials as topic/ or
randomized controlled trials as topic/ or Random Allocation/ or Dodied Method/ or
SingleBlind Method/ or (clinical trial, phase i or clinical trial, phase ii or cliniid, phase iii
or clinical trial, phase iv or controlled clinical trial or randomized controlled trial or
multicenter study or clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl*
doubl* or treb* or tripl*) adj (blind$3 or rask$3)).tw. or Placebos/ or placebo*.tw.) not
(animals/ not humans/) (1512514)

24 20 and 23 (75)

25 Epidemiologic studies/ or case control studies/ or exp cohort studies/ or Controlled
BeforeAfter Studies/ or Case control.tw. or (cohort adj (study or &gy.tw. or Cohort
analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj (study or
studies)).tw. or Longitudinal.tw. or Retrospective.tw. or prospective.tw. or Cross
sectional.tw. or Crossectional studies/ or historically controllestiudy/ or interrupted time
series analysis/ [Onder exp cohort studies vallen ook longitudinale, prospectieve en
retrospectieve studies] (2216587)

26 20 and 25 (81)

27 24 or 26 (128)

28 27 not 22 (109 107 uniek

‘contrast induced nephropathy'/exp/dm_pc OR ((contrast* OR ci) NEAR/2 (nephropath?
‘kidney injury’ OR aki OR nephrotoxicity)):ab,ti OR ciaki:ab,ti OR (‘contrast medium'/exf
(contrast NEAR/3 iodine):ab,ti OR (contrast NEAR/3 medi*):ab,ti AND ('lddiease'/exp
OR 'kidney function'/exp OR (kidney NEAR/2 (disease* OR injur* OR failure*)):ab,ti OR
nephropath*:ab,ti OR (renal NEAR/2 (insufficienc* OR function* OR disease* OR
failure*)):ab,ti))

AND (‘angiotensin receptor antagonist'/exp/mj OR 'dipepticarboxypeptidase
inhibitor'/exp/mj OR 'diuretic agent'/exp/mj OR 'nonsteroid antiinflammatory agent'/exp/
OR (angiotensin* NEAR/3 (antagonist OR inhibitor* OR blocker*)):ab,ti OR diuretic*:ab
'non-steroidal antiinflammatory agent':ab,ti OR 'nesteroidal antiinflammatory
agents':ab,ti OR nsaids:ab,ti OR (nephrotoxic NEAR/3 medic*):ab,ti)

AND ([dutch)/lim OR [english)/lim) AND [embase]/lim AND [22005]/py

'meta analysis'/de OR cochrane:ab OR embase:ab OR psychlit:ab OR cinahl:ab OR
medline:ab OR (systematic NEAR/1 (review OR overview)):ab,ti OR (meta NEAR/1
analy*):ab,ti OR metaanalys*:ab,ti OR 'data extraction:ab OR cochrane:jt OR 'systemal
review'/de NOT (‘animal experiment'/exp OR 'animal model'/exp OR 'nonhuman’/exp N
'human'/exp) (38)¢ 26 uniek

‘clinical trial'/exp OR ‘randomization’/exp OR 'single blind procedure'/exp OR 'double bl
procedure'/exp OR 'crossover procedure'/exp OR 'placebo’/exp OR 'prospective study'
OR rct:ab,ti OR random*:ab,ti OR 'single blind":ab,ti OR 'randomised #ledttgal’:ab,ti OR
‘randomized controlled trial'/exp OR placebo*:ab,ti) NOT ‘conference abstract'it

OR 'clinical study'/exp NOT 'conference abstract':it (2252 uniek

320




Appendices to Chapter 7.5

Evidence tables

Table: Exclusion after revisioof full text

Author and year

Reason for exclusion

Chang, 2013 Does not fulfill selection criteria
Choi, 2014 Does not fulfill selection criteria
Cruz, 2006 Does not fulfill selection criteria
Cruz, 2008 Does not fulfill selection criteria
Deray, 2006 Does not fulfill selection criteria
Frank, 2003 Already included in systematic review Cruz, 2012

Furukawa, 1996

Does not fulfill selection criteria

Gabutti, 2003

Does not fulfill selection criteria

Ghani, 2011 Does not fulfill selection criteria
Hsieh, 2005 Already included in systematic review Cruz, 2012
Huber, 2002 Does not fulfill selection criteria
Joannidis, 2010 Does not fulfill selection criteria
Lee, 2007 Already included in systematic review Cruz, 2012

Lehnert, 1998

Already includedn systematic review Cruz, 2012

Marenzi, 2003

Already included in systematic review Cruz, 2012

Marenzi, 2004

Does not fulfill selection criteria

Marenzi, 2006

Already included in systematic review Cruz, 2012

Marenzi, 2007

Does not fulfill selectioeriteria

Moon, 1995

Does not fulfill selection criteria

Ono, 2004

Does not fulfill selection criteria

Reinecke, 2007

Already included in systematic review Cruz, 2012

Schindler, 2001

Does not fulfill selection criteria

Shinoda, 2002

Does not fulfillselection criteria

Song, 2010

Does not fulfill selection criteria

Song, 2011

Does not fulfill selection criteria

Sterner, 2000

Already included in systematic review Cruz, 2012

Vogt, 2001

Already included in systematic review Cruz, 2012




Table of quality assessment for systematic reviews of RCTs and observational studies
Based on AMSTAR checklist (Shea et al.; 2007, BMC Methodol @oit09.1186/147122887-10) and PRISMA checklist (Moher et al 2009, PLoS Med 800097
doi:10.1371/journal.pmed1000097)

Study Appropriate and Fomprehensive Description of  [Description of [Appropriate adjustment for | Assessment of | Enough Potential risk Fotential
clearly focused fand systematic fincluded and relevant potential confounders in scientific similarities of publication [conflicts of
question? iterature excluded Characteristics fpbservational studies? quality of between studies | bias taken into fnterest

search? studies? of included included to make account? reported?’
studies? studies? combining them

First author,

reasonable?

year Yes/no/unclear |Yes/no/unclear [Yes/no/unclear [Yes/no/unclear |Yes/no/unclear/notapplicabl¢ Yes/no/unclear | Yes/no/unclear Yes/no/unclear [Yes/no/uncleal
Quz, 2012 |Yes Yes No Yes No Yes Yes No No
10.  Research question (PICO) and inclusion criteria should be appropriate and predefined
11.  Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Md&eMBASE searched
12. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced witboresa
13.  Characteristics of individual studies relevant to research question (PICO), including potential confoursthensid be reported
14.  Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs)
15.  Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Nettzstle scale, risk of bias table etc.)
16. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervand definition of outcome measure to allow pooling?
For pooled data: assessment of statisticheterogeneity using appropriate statistical tests (e.g. Gquare, f)?
17.  An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available tedte} atatistical tests (e.g., Egger regression test,
Hedgeshf 1 Sy o ® b20SY LT y2 GSad @FfdzSa 2N Tdzyy St LIX 20 Ay Ot deRsesged BeCapshBeramere fewer thad 20NB  a & S 2
included studies.
18.  Sources of support (including commercial-eathorship) shouldd S NB L2 NI SR Ay o62i0GK (KS a&aidSYlFLiArd NBOBASE | yR (GKS AyOfc

support must be indicated for the systematic review AND for each of the included studies.






